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2, GENERAL, 


1.0L the 81D system is an automatic teletype- 

writer message switching systen designed 
to provide efficient and rapid handling of 
messages between the various stations on an 
extensive private line teletypewriter network 
involving several Lines and a miltiplicity of 
stations. Both long distance lines and short 
or local lines may be included. Provision is 
nade for operating the long lines on a duplex 
basis with several stations on each line if 
desired, Local lines may also be operated on 
this basis but provision is made for simpler 
connections to local Lines terminating in a 
single station. 


1,02 ALL Lines terminate in a switching office 
(Fig. 1). There may be several switching 
offices in'a system, in which case the switche 
Ang offices are interconnected by trunks. 
‘These switching offices contain the switching 
equipment for guiding messages to their desti- 
nation and include machines for handling 
messages to and from the office as well as 
machines for storing messages briefly while 
‘switching operations are performed. Arrange- 
nents are provided at each switching office 
for general supervision and control of traffic 
flow on the network. 


1.03. The entire system functions in such a 
manner that a message may be sent from 
‘any sending teletypewriter and recorded on any 
desired receiving teletypewriter or group of 
teletypewriters in the network without requir- 
ing manual handling other than the original 
perforation of tape at the sending station and 
the removal of the typed message from the re- 
ceiving machine or machines to which it was 
directed. The switching operations are en- 
tirely automatic and are under the control of 
directing characters punched in the original 
transmitting tape at the head of each message 
and end-of-message characters punched at the 
end of each message 


1.04 Safeguards are provided to prevent loss 

of messages in case of trouble. Trouble 
conditions are quickly called to attention by 
various alarms throughout the system. These 
alarms indicate to operating and maintenance 
personnel the existence and location of trouble 
and other irregularities which might otherwise 
cause loss of messages. 


1405 One of the early applications planned 
for the 81D1 systen is a nationwide net- 
work for American Airlines, As planned this 
system involves three switching offices, 1o- 
cated at New York, Chicago and Biles, Texas, 
and serving stations at about 126 locations 
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‘throughout the United States. 
system is shown in Fig. 2. 


A layout of its 


(A) Improved Features of 8101 Systen 


1.06 The 6101 system represents an expansion 
and inprovenent of the 6101 system now 
in service for five large private Line tele- 
typewriter custoners, The 6101 systen provided 
for the rapid handling of messages but without 
provision for the special handling of urgent 
messages. It provided for handling a limited 
amount of miltiple address traffic and the 
avitching office was arranged for a maximin of 
30 input, and 60 output paths on a standard 
‘basis, although two larger offices were 
installed on a specially engineered basis. 


1.07 The 8LDL system provides new and improved 
features as follows: 


(a) A switching office with a maximum of 60 
input and 100 output paths. 


(b) The pickup and delivery of urgent mes- 
sages on an expedited basis 


(ce) The handling of relatively Large volumes 
of miltiple address traffic. 


(a) Means on multi-station lines for a con- 
stant checking of the line facilities as 

well as the operation of station control 

arrangenents on these line: 


(e) Moans for proventing the loss of nessages 
bearing invalid codes on multi-station 
outgoing lines. 


(£) Automatic address arrangenents for cut= 
lying stations 


(g) multiple trunks betwoon switching offices. 


(h) Speeded-up switching functions at the 
switching office and a more equitable 
distribution, to all inputs, of access to 
‘common switching apparatus. Also more uni~ 
form distribution of load over an outgoing 
group of trunks or local outlet circuits. 


(4) Improved cross-office transmission and 
cross-office monitoring arrangements, 

nade possible by electronic hub circuit 

eross-office transmission, 

(3) Iuproved maintenance arrangenents. 

(x) Greater intercept capacity. 


(2) Improved power plant. 
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(2) Fields of Application 


1,08 Automatic switching systems are advan 
‘tageous for use for heavy duty services 
involving long distance lines where at least 
several different line circuits are included 
and there is a need for passing a considerable 
volume of traffic between circuits, In earlier 
arrangenents, this relaying of traffic has been 
done either by mamal recopying of the messages 
or by the mamal handling of perforated tapes. 
In sone later arrangements messages received 
in perforated tape form are relayed by opera~ 
‘tors who read the address and push a button to 
irect the message to the proper circuit, 


1.09 The autonatic switching of messages, as 

done in the 81C1 and 81D1 systems, has 
the following advantages as compared with such 
manual relay methods: 


(a) It eliminates mch operating labor at 
relay offic 


(b) It provides faster and more uniform speed 
of servic 


(c) Tt pormits efficient use of long miti~ 
point duplex circuits up to a point ap- 
proaching their full capacity, 


(@) 1% can accomodate wide variations in 
load through a relay center within ste 

capacity, and also temporary overloads, 

without changes in operating personnel: 


(e) Automatic operation is less susceptible 

to errors in handling traffic. To this 
end the 61D1 system is reinforced by auto- 
matic supervisory features, message inter- 
ception means, and alarms to avoid difficul- 
‘ties from machine or circuit troubles or 
from operator errors. 


(£) The automatic handling of miltiple ad- 
dress and group code messages greatly 
expedites them and saves mich labor. 


(g) Bach message is delivered only to the 
station or stations to which it is 
directed, even on milti-point circuits. 


(h) It provides efficient and economical 
means for local delivery of messages from 
ewitching offices or station selectors to 
machines located in nearby buildings or of- 
fices where such messages are ultinately used. 


(4) It provides for full control and super- 
vision of the traffic flow from switching 

offices, including means for automatically 

Antercepting and later transmitting messages 
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for stations which may be temporarily closed 
or out of service for any reasons. 


1.10 In applications of 81C1 systems made to 
date, the average message length has been 
between 15 and 60 words. For messages of such 
length autonatic switching has been found very 
desirable, The shorter the message length the 
greater is the advantage of automatic switching. 


1.1L The indications are that the 6101 systen 

will find application for large indus- 
trial concerns, merchandising houses, mamfac- 
turing and distribution organizations, air 
Lines, and others who have offices in widely 
separated cities with a need for mtual. inter- 
change of messages anong their various offic 
on a rapid and efficient basis. 


1,12 The first cost installed of the common 
equipment, including power supply, 
required for a switching office is quite ap- 
Preciable, so that in general, this kind of 
switching system will find its main fields of 
application in networks involving more than 
5 milti-point lines connected to one switching 
office and in extensive networks involving more 
‘than one switching office, 


(©) General Features of Systen 


1.13 Some of the more important features of 
‘the 61D1 systen are as follows: 


(a) It may involve one or more switching 
offices. Where there is more than one 

such office they are connected by direct 

‘trunks which do not have way stations, 


(b) A total of 100 directing codes is avail~ 

able for assignnent in any one network. 
Accordingly, a network might include up to 
00 stations Adentitied by individual two- 
character codes, or sonewhat fever stations 
if some codes are used for mltiple address 
‘and group codes. A maximn of 200 individu- 
ally coded stations oan be served by one 
switching office, only ten first characters 
being available for these stations. 


(c) Any miti-point line may have connected 

to it up to a maxim of 10 sending and 
10 receiving stations in addition to the 
switching office, Such lines mst be oper- 
ated on a full duplex basis and are limited 
‘to using only 6 first code characters and 
16 codes in all. 


(a) The limit on the munber of milti-point 
Lines that can be served from one switoh- 

ing office is usually determined by the 

mumber of cross-office transmission paths 


that can be provided and by their apportion 
ment, 60 paths being the maximum. These 
paths represent inputs to the regular link 
circuit and are assigned to the horizontals 
of the crossbar switches. One such path is 
required for each line, but since one path is 
also required for each’ incoming trunk, each 
originating station and each willful inter- 
cept, the line capacity is governed by the 
needs for paths for the latter purposes and 
usually is taken at about 35 lines. 


(e) In some cases, however, the line capacity 
of @ switching office nay be controlled 
by the maximm munber of outlets available 
fron the Link circuits, rather than by the 
maximum munber or assignnent of cross-office 
transmission paths. These outlets are as- 
signed to the verticals of the crossbar 
switches, and the maximn number of verticals 
in either the regular link circuit or the 
multiple address link circuit is 100, In the 
regular Link circuit two to six verticals are 
needed for a multiple address position. In 
Addition, one vertical is required for each 
Local outlet station, mlti-channel trunk 
path, willful intercept machine or miscel- 
‘Laneous intercept machine, and two are re- 
quired for each outgoing line or single 
‘trunk, Sinilarly, in the case of the mlti- 
ple address link circuit, one vertical is 
required for each local outlet statio: 
milti-channel trunk path, and mltiple ad- 
dress intercept machine, and two verticals 
are required for each outgoing line or single 
‘trunk except when urgent message arrangements 
are provided, in which case three are needed. 


(£) Any Line may be operated at either 60 or 
75 words per minute, All cross-office 

transmission, transmission from switching 

office sending positions, and transmission to 

local outlets and miltiple trunks is at, 

15 words per mimte. 


(g) A11 sending on the system mst be on an 
autonatic basis from perforated tape. lio 
provision is made for direct keyboard sending. 


(h) The sending from the various stations on 

a milti-point line is under the control 
of the switching office, Sending from any 
station on the line will be automatically 
started in its rotation sequence. 


(4) Messages that are received from lines are 

recorded in perforated tape form by 
reperforator-transnitters at the switching 
office, then transmitted through a crossbar 
switching system to similar machines associ- 
ated with outgoing line or single trunk cir- 
cuits where they are again recorded in 
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perforated tape form for retransmission on 
the required circuit when it ie available, 
This double storage systen permits the lines 
to operate at either of two speeds as pre~ 
viously mentioned but the sane principle 
does not apply to the local outlets or mil- 
tiple trunks which are directly connected to 
the switching unit and, accordingly, mst 
operate at 75 words per mimte. 


(3) Provision is made for the handling of 

both single address and mltiple addres: 
messages. This includes assigning each re- 
ceiving station an individual two-letter 
code which mist be used as a directing code 
preceding single address messages for this 
station, 


(k) All miltiple address messages are pro- 

ceded by a comon miltiple address code 
and may then include as many individual sta- 
tion codes as desired or a group code or any 
combination of these. The mitiple address 
code will carry the message to separate 
machinery in the switching office which takes 
care of its proper distribution to the var- 
fous lines that are involved. 


(2) Message intercepting means are provided 
at the switching office: 


(2) To intercept automatically and record 

in perforated tape for mamal handling 
any messages having codes not valid in the 
systen, 


(2) To intercept willfully all single 

address messages for any station or 
group of stations and record them in a 
perforated tape for automatic retransmis- 
sion when it is desired to release then, 
This feature is controlled by keys located 
in the control board, 


(3) To intercept willfully all mitiple 
address and group code messages for any 
station or group of stations and record 
‘thom in a perforated tape for manual han- 
dling and retransmission when it is desired 
to release then, This feature is con- 
trolled by the same keys as in (2) above, 


(m) The minimum time required for a character 

to pass through the switching office when 
circuits are available is less than one sec~ 
ond so that under favorable conditions a 
message may be completely delivered at ite 
destination a few seconds after it has been 
sent. Except under bad overload conditions 
or possibly in the case of miltiple address 
messages the messages would normally be de 
layed not more than a few minutes in trans- 
mission through the switching office. 
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(a) Optional arrangenenta are avatlahle to 

pick up certain messages in outlying 
station transmitters on a priority basis 
before regular (non-priority) traffic is 
picked up. 


(0) Optional arrangements are available to 

handle urgent messages across the office 
to outgoing Lines and single outgoing trunks 
on an expedited basis. These messages, which 
carry a special urgent message code ahéad of 
their regular code or codes, are handled 
through the miltiple address position to an 
additional reperforator-transnitter on 
heavily loaded outgoing Lines or single 
trunks. These reperforator-trananitters are 
given greater opportunity to transmit their 
urgent messages to the lines or trunks to 
which they are assigned than are the two 
regular nachines, 


(p) Arrangements can be made so that messages 

having certain directing codes are han- 
dled on a controlled basis so as to be trans- 
mitted through witching offices in such a 
‘to minimize delay of uncontrolled 


(q) Automatic address arrangenents are avail- 

able whereby messages can be addressed 
automatically at outlying stations by the 
operation of keys. 


(r) The continuity of the milti-station lines 

and the operation of the station control 
arrangements are automatically checked after 
each incoming transmission and any failure 
alarmed at the switching offic 


(s) Mme receiver at each station control 

point can be optionally arranged to re- 
ceive messages with non-valid codes for its 
‘Line as well as its own nessages. 


(t) Arvangonents known as supplementary 
multiple address equipment, are avail- 
able for automatically breaking dovn 2, 3 and 

Lpaddress messages received at a switching 
office into 2 messages, 3 messages or | mes 
sages each carrying a Single code for further 
switching. 


(u) Testing and maintenance arrangenents are 

Provided, including means for mo. toring 
ines and loops as well as all inputs and 
outputs of cross-office paths. 


(w) ALL cireuits in the switching office ex- 

cept the alarm circuit are plug-connected, 
‘using milti-point plugs, so that in case of 
chreuit or equipment trouble spares can be 
quickly substituted to restore servici 
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(D) Security Against Loss of Messages 


1,1) Assurance against the loss of messages is 
of vital importance to the users of 
switching systens. Automatic switching systens 
are less subject than manual systems to one of 
the greatest sources of message loss which is 

human error, but they are not inmne to the 
possibilities of hunan error. They are also 
‘open to possible message loss due to line 
failures, machine failures and syitching oquip- 
nent failures, 


1.18 While proper design of machinery and cir- 

cuits, good maintenance, especially of 
the preventive type, and adequate operator 
training and supervision may reduce to a mini- 
mun the probability of message loss on a systen, 
troubles and errors will occur and messages 
will be lost unless sone means is provided for 
Giscovering that a message is in trouble, It 
is of great importance also that when such con~ 
@itions exist they be brought to the attention 
of the operating personnel forcibly and 
quickly as possible so that they can be cor- 
rected and the message contimed on its way to 
proper ultimate delivery with a minimin of lost 
tine. This tine factor is of oxtrene impor- 
tance in the case of air lines where a delay of 
even a very few nimtes sonetines can not be 
tolerated. 


1.16 Several nethods of message checking are 
used today on switching systens and in 

comercial telegraph practice. These methods 
are based on numbering the messages and check- 
ing their delivery from the nunbers. Message 
munbering also provides a means of messagi 

identification and is very useful from this 
point of view. Further, it provides a ready 


‘means of counting messages for traffic studies 


‘and accounting purposes. 


1417 Two general types of message munbering 
are being widely used. These are point- 
to-point minbering, wherein’a message carries 
its original munber all the way to its desti- 
nation, and channel numbering, wherein a mes 
sage has a new sequential munber added each 
time it is transmitted over a communication 
channel, Both of these methods require con- 
siderable clerical tine for keeping records 
and excessive usage of line and switching appé 
ratus time for periodic checks or munber trans- 
missions, Neither provides a quick means of 
discovering the loss of a message, and it may 
be many minutes or even hours before the oper- 
ating personnel knows that a message is lost. 


1.18 In view of the seriousness of message 
loss and the necessity for rapid dis- 
covery of trouble conditions, the 6101 systen 
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has been designed to reduce greatly the prob- 
St ability of message loss and also to alarm 


Provided for in the 81C1 system, The security 
provisions 
‘trouble conditions to a degree far beyond that —_below: 


in the 6101 systen are sumarized 


Condition That Might 
(Cause Message Loss 


or Serious Delay 


(a) Substitution by originating operator 
of a different valid code for the 
proper code in a message. 


(b) Presence of an invalid code in a mes~ 
sage, caused either by error on the 
part of originating operator or by 
garbling between point of origin and 
switching office. 


(c) Failure to use end-of-transnission 
signal. 


(a) Incoming Line or trunk goes open. 


(e) Incoming miLti-station Line closes 
down, 


(£) Incoming Line reperforator-transnitter 


(or 15 RO machine when used) not re- 
sponding to signals. 


(g) Tape not feeding through punch blocks 
fon incoming reperforator-transnitter. 


(n) Low tape supply on incoming 
reperforator-transnitter. 


(4) Torn tape at transmitter of incoming 
reperforator-transnitter. 


(§) Failure of switching office operator 
to provide sufficient tape at origi- 
nating station to feed end-of-nessage 
signal through transnitter. 


(k) Torn tape during transmission of mes- 
‘sage from originating station, 


(2) Failure of end-of-nessage signal to 


appear on multi-station incoming line, 


no tape available to send in incoming 


reperforator-transmitter and no incom 


ing signals for 45 seconds. 


(n) Failure of a director to complete its 
connecting function. 


Indication or 
Automatic Action 


(a) Delivery of nessage at wrong station, 
(It is the responsibility of the re- 
ceiver of such a misdirected message 
to take appropriate action.) 


b) Message appears on miscellaneous or 
mitiple address intercept, with 
visual and audible alarm at switching 
office, 


(c) Automatic end-of-transmission after 
AS seconds. 


(a) Visual and audible "Line Trouble" 
alarm at switching office. 


(e) Visual and audible "No Response" 
alarm at switching office on next 
transmitter start attempts 


(£) Visual and audible "Machine Trouble" 
alarm at switching office. 


(g) Visual and audible "Machine Trouble’ 
alarm at svitching office. 


(h) Visual and audible "Tape Out" alarm 
at switching office, 


(4) Visual and audible "Tape Out" and 
"Director Tie-up" alarms at switch- 
ing office, 


(3) Visual and audible "Director TMo-up" 
alarm at switching office after 
30 seconds, 


(k) Visual and audible "Director Tie-up" 
alarn at switching office. 


(1) Automatic generation and transmission 
of end-of-message signal across of- 
fice. (This is to clear the tie-up 
of the cross-office path which may 
involve a nunber of outlets.) 


(m) Visual and audible "Director Tie-up" 
alara at switching office. 
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Condition That Might 
Cause Message Loss 


or Serious Delay 


(n) Failure of sequence circuit to con 
plete its functions in 3 seconds. 


(0) Attempt by director to make a double 
conection across office. 


(p) A cross-office path has been estab- 
ished to a reperforator-transnitter 
and it fails to respond to signals 
or the tape fails to feed through 
‘the punch blocks. 


(a) A cross office path has been estab 
lished to an intercept. typing reper- 
forator or to a 15 RO or typing re- 
perforator of a local outlet equipped 
with machine alarm and the machine 
fails to respond to signals. 


(r) Low tape supply in reperforator- 
‘transmitters and typing reperfora~ 
tors reached across office. 


(0) Supplomentary multiple address equip~ 
ment fails to complete its functions. 


(t) Torn tape at trananitter of any 
reperforator-trananitter reached 
acrous offices 


(u) If any character other than "Letters" 
follows a "Figs. H" in transmission 
‘to an outgoing line or single channel 
‘trunk, 


(v) Power failure at a local outlet sta~ 
tion not equipped with mchine alarn. 


(w) open outgoing miti-station line, 


(x) Open single station line or line to 
ocal, outlet. 


(y) Open outgoing trunk. 


(2) Closed down miti-station outgoing 
Line or failure of SOTUS unit to op~ 
erate or sending station to send when 
tape is available 


(aa) Code mtilated after being switched 
to milti-station line, 
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Indication or 
Automatic Action 


(n) Visual and audible "Director Common" 
alarm at switching office. 


(0) Visual and audible "Director Tie-up" 
alarm at switching office. 


(p) Visual and audible "Director Tie-up" 
and "Tape Out" or "Machine Trouble" 
alarms at the switching office. 


(q) Visual and audible "Director Tie-up" 
and "Machine Trouble" alarns at the 
switching office. 


(r) Visual and audible "Tape Out" alarm 
at the switching office and automatic 
busy placed on path at end of the 
message. 


(8) Visual and audible "Sequence" alarm 
at switching office. 


(t) Visual and audible "Tape Out" alarm 
at switching offices 


(a) Visual and audible "Tape Out" alarm 
at the switching office, 


(v) Station made busy automatically. 


(w) Visual and audible alarm at all sta- 
tions to which the line is open. 
(See also (2).) 


(x) Receiver runs opens 


(y) Visual and audible "Line Trouble" 
alarm at switching office at receiv- 
ing end of trunk. 


(2) Visual and audible "No Response" 
alarm at switching office on next 
transmitter start attempt. 


(aa) Visual and audible alarm and message 


printed at all master stations on 
Line if option is used. 


iz 


Condition That Might 
Cause Message Loss 
or Serious Delay 


(ab) Sending station has been stopped by 
an emergency stop. 


(ac) Attempt to turn off station control 
power when SOTUS is in deactivated 
condition. 


GENERAL OPERATION OF SYSTEM 


A) 


rating Princty 


2.01 The general operation of the system is 
based on the use of one or more two- 
letter directing codes (hereinafter referred to 

‘as directing codes) at the beginning of each 
message to direct it automatically through the 
systen to its ultimate destination, Release of 
the switching path is effected by the use of a 
second, two-character, end-of-essage code at 
‘the end of each message. The general scheme of 
operation will be explained with reference to 
the system diagram for Anerican Airlines 

(Fig. 2), following the course of four typical 
messages: first, a single address regular 
message; second, a regular miltiple addres: 
message; third, a regular group code messages 
and finally, an urgent message. 


B) Roy fle Address Message 
2.02 Assune Providence has a message to send 
to Roanoke. The Providence operator 
perforates a tape including, first, the Roanoke 
directing code at the start, then the message, 
and, finally, the end-of-message code. This 
‘tape is inserted in the Providence transnitter 
and when the transmitter is started in response 
‘to control signals from the New York switching 
office, the message will be transmitted to 
Now York, where it will be received on a 
reperforator-transaitter. 


Note: The reperforator-transmitter (see 
Pig. 3) te a key instrument in the switch 
ing office and consists of a typing reper 
forator, as a receiving elenent, closely 
associated with a pivoted type transnitter 
for resending the received signals fron the 
perforated tape. The resending may be 
delayed and tape may accumlate between the 
transmitter and reperforator but the trans- 
nitter oan, through its pivoting action, 
creep up the tape and send out the last’ 
code combination which has been perforated 
80 that nothing is left stored in the 
machine. 
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Indication or 
Automatic Action 


(ab) Visual and audible "Bnergency Stop" 
alarm at station stopped or at last 
station to have sent. 


(ac) Power will not turn off until end- 
of-message signal is received, 


2.03 Assuming there is no accumiation of per- 

forated tape in the reperforator- 
transmitter at New York, the transmitter will 
read the directing code characters and, through 
the action of relay and crossbar switching 
equipnent, will set up a transmission path 
across the lew York office to an available one 
of two sinilar reperforator-transmitters as: 
ciated with the outgoing Line serving Roanok; 
The directing code, message and end-of-nessage 
signals will then be transmitted across the 
‘office to the outgoing line reperforator~ 
transmitter. The end-of-nessage code will 
‘cause the cross-office connection to be 
released. 


2,04 The message is now in the outgoing line 
reperforator-transnitter, ready for 
transmission as soon as any messages that have 
preceded it and are likewise waiting for trans- 

mission have been cleared. At this tine, the 
directing code and message will be sent on the 
Roanoke line and throagh the action of 
tion selector unit located in the Roanoke of- 
fice the directing code will cause the Roanoke 
receiving teletypewriter to be connected and 
to record the message. The "Line Feed" signal 
which normally follows the single address code 
serves as an end-of-address code and prevents 
further station selection. 


2.05 At other stations on the Roanoke Line, 

sinilar station selectors are in action 
but, the directing code being for the Roanoke 
station only, these other station selectors 
koe the other stations in a non-printing con- 
dition, At the end of the message the end-of- 
message code will disconnect the Roanoke tele- 
typewriter and restore it to a normal non- 
printing condition, 


(C) multiple Address Message 


206 Assume that Providence wishes to send the 
sane message to Roanoke, Peoria, and 

Los Angeles. The message is first perforated 

in tape by the Providence operator as previ- 

ously described except for the directing code, 

In this case the directing codes will consist 
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of (1) a two-character code to indicate that it 
is a mltiple address message, followed by the 
directing codes for (2) Roanoke, (3) Peoria, 
and (|) Los Angeles and the "Carriage Return" 
and "Line Feed" signals to start the message. 


2.07 The message is transmitted to New York 
and received there on a reperforator- 
transmitter as before, In this case, however, 
when the transmitter reads the first’ two 
characters indicating a mltiple address mes- 
sage, it will establish a cross-office path to 
a reperforator-transmitter in the mltiple 
address equipnent. All directing codes and the 
message are then sent across office to this 
miltiple address equipment and recorded there. 


2.08 The multiple address equipment has its 

own directing circuits with separate 
paths to the outgoing line reperforator- 
‘transmitters. Thus, when it reads the direct~ 
Ang codes of this message a path is first 
established to a reperforator-tranomitter for 
‘the Roanoke outgoing line and the Roanoke di- 
recting-code recorded on it. This path is 
held but blinded while a path is established to 
an outgoing trunk reperforator-transnitter for 
Chicago, A multiple address code is then auto- 
matically sent on this path followed by the 
Peoria code, This path is then also held and 
blinded while a path is established to an out- 
going trunk reperforator-transnitter for 
Buless. A multiple address code is then auto- 
matically sent on this trunk followed by the 
Los Angeles code, The "Carriage Return" signal 
‘then serves as an end-of-address indication for 
the miltiple address equipment, and the 
roperforator-transmitters to the Roanoke line, 
‘the Chicago trunk and the Euless trunk are un- 
blinded and made responsive so as to record the 
"Carriage Return," the message and the end-of- 
message signals, The end-of-nessage signal 
causes disconnection of the cross-office paths 
in the New York office. 


2409 ‘The message is then sent to Roanoke as 

before and separately to the Chicago and 
Buless switching offices where it is again re- 
corded on reperforator-transmitters. As in the 
New York switching office, there is also miti- 
ple address equipment in the Chicago and Euless 
offices to which this message will be directed 
in a similar manner and whence it will be re- 
‘transmitted to reperforator-transmitters for 
the outgoing Lines to Peoria and Los Angeles. 
From these units, it will be sent on these 
lines and recorded at the stations at Peoria 
and Los Angeles, each of which has a station 
selector, similar to the one described for 
Roanoke, to direct the message to the desired 
teletypewriter. 
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(D) Group Code Message 


2.10 Assume there is a considerable volune of 
messages from Providence to the sane 
three stations in Roanoke, Peoria and 
Los Angeles as described for the mltiple 
address message. This group of stations might 
then be assigned a single two-character group 
code, for example, "CL." In perforating the 
original tape in Providence, the operator 
would use the two-character miltiple address 
code previously mentioned, followed by the 
group code "CL" which, when received in 
New York, would direct the message to the 
multiple address position whence it would be 
automatically directed to the Roanoke Line, 
the Chicago trunk and the Euless trunk. The 
station selector at, Roanoke would also be ar- 
ranged to cut on its receiving machine on 
reception of the "OL" code as would the station 
selectors at Peoria and Los Angeles. When the 
message was received in Chicago and Euless, it 
would Likewise be directed to mitiple address 
Positions and from then to the Peoria and 
Los Angoles outgoing Lines, so that fron this 
‘one group code address it would automatically 
flow through the system and bo recorded at the 
three ultinate destinations which had been 
Preassigned to be reached by any message 
carrying the directing code "CL." 


2,11 In similar manner, messages may flow from 

any one point in the system to another 
point or points as determined by the directing 
codes preceding the messages, 


G2) Urgent Message 


2412 Assume Providence wishes to send an 
urgent message to Roanoke, The Providence 
operator perforates a tape including, first, a 
‘two-character urgent message code, followed by 
the Roanoke directing code, the message and the 
end-of-message code. Since Providence has a 
requirenent for sending urgency messages the 
transmitting station is equipped with a pri- 
ority key. The Providence operator inserts 
‘the tape in the transmitter and operates the 
priority key. The transmitter will be started 
by control signals from the New York switching 
office before any other transmitter on the line 
with regular messages is started and the mes- 
sage will be transmitted to New York where it 
will be received on a reperforator-transmitter 
as before. In this case when the transmitter 
in the New York switching office reads the 
urgent message code, it will establish a con- 
nection to one of a group of reperforator- 
‘transmitters assigned to urgent messages in the 
multiple address equipment. 


13 The multiple address director will serv- 
ice this message ahead of regular mes- 
sages waiting in other reperforator-transmit~ 
ters of the mltiple address equipment. If 
the Roanoke line is a heavily loaded line a 
third outgoing reperforator-transmitter for 
urgent messages only will be provided on that 
line. The mitiple address arrangenents will 
establish a connection to this third reper- 
forator-transmitter and send the Roanoke code, 
‘the message and the end-of-nessage code to it. 
The third reperforator-transmitter is accorded 
greater opportunity to transmit to the line 
than the two used for regular messages and will 
transmit the message to Roanoke as before. 


21h Urgent miltiple address messages are 

handled in the sane way except that sev- 
eral outgoing lines or trunks are selected as 
described under (C), When an urgent message is 
sent to a trunk it is preceded by an urgent 
message code to identify it as an urgent mes- 
sage at the noxt switching office. 


(P) Typical Facilities Used 


2.15 Typical facilities used to accomplish 

‘these purposes in a switching office and 
on its connected lines are shown in block dia- 
gran form in Fig. le This diagram shows a 
multi-point line, a single station line, a 
single channel tfurk and a mlti~channel. trunk, 
‘all connected to a svitehing office which has 
an originating station nachine, local outlets, 
Antereept machines, a mltiple address posi~ 
‘tion, including group code equipment, and 
supplementary multiple address equiprent. The 
heart of the switching office is the crossbar 
switch (designated "LINK" on the figure) which 
serves to connect incoming line or originating 
station positions to the proper outgoing line, 
Local outlet, intercept or miltiple address 
positions, 


2.16 The specific functions of the various 
cireuits and equipment shown on this dia. 
gran will be explained later. In general, 
however, messages received from incoming lines 
are recorded in perforated tape by the reper- 
forator-transnitter. The transmitter section 
of this unit is connected to a director which 
reads and interprets the directing codes and, 
when given permission to act by the sequence 
cireuit, establishes a connection through the 
Link to’ the called-for outlet or mltiple ad- 
dress position, and causes transmission of the 
message. The reading of the end-of~nessage 
code by the director causes the Link connection 
to be broken down. The miltiple address posi- 
tion also includes a director and circuits for 
making mltiple connections directly to any 
desired group of outgoing line, trunk or local. 
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outlet machines as required for proper delivery 
of the message to its various addresses. 
(G) Directing and Other Codes 
2.17 Directing Codes: Of the 32 available 
typewriter selections, 20 have been 
set aside for use in two-character directing 
codes as follows: ABCDEFGIJSKLNPQ 
RSUWXY (all letters except HMOTV 2). 
Only letters of the alphabet are used for di- 
recting codes, selections such as "Carriage 
Return," "Line Feed," and other functions hav. 
ing been considered unsuitable for the purpos 
The letters T 0M and V are not used because 
they are subject to accidental production in 
the system due to a hit on an idle line, and 
the characters H and Z are used for other di- 
recting functions on incoming lines to a 
switching office equipped with a receiving 
teletypewriter to record terminating messages, 


2418 Z is used as a second character (to fol- 

low any first character chosen fron the 
above group of 20 to represent. the switching 
office) and serves to connect the incoming line 
to the receiving teletypewriter for recording 
the message, and to blind the incoming line 
reperforator-transnitter so it will not record 
‘the message. iH is used as a second character 
(to follow the sane first character chosen 
above to represent the switching office) and 
serves to make both the receiving teletype- 
writer and the reperforator-transnitter effec- 
tive to record the incoming message so that it 
may also go to the other addresses through the 
switching equipment. 


2.19 


End-of-Message Code: The end-of-message 
code which has been previously mentioned 
is made up of the three characters, FIOSH LTRS. 
This reacts throughout the system to release 
switching paths which have beon established and 
to alert then for resetting in accordance with 
the directing code which will precede the next 
nessage. 


2.20 Bnd~of~Pransmission Code: For efficient 
‘operation 0 point Lines, it is 
desirable to have a signal received at the 
switching office immediately upon completion of 
the transmission of messages fron one station 
so that, without delay, signals may be sent to 
start the transmitter of another station on the 
Line. To accomplish this, it is necessary for 
‘the operator at’ the outlying point to perforate 
a special end-of-transmission code in the tape 
containing the messages to go in one transnis- 
sion and then to tear off the tape eight LTRS 
characters after it, The transnitter is 
equipped with a tape out pin to detect when the 
tape has run out and to stop the transmitter so 
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‘that following the sending of this end-of- 
transmission signal about two LTRS characters 
will be sent and the transmitter then stopped. 
‘The end-of-transmission code consists of the 
two characters H LTRS (immediately after FIGS # 
LTRS at the end of the last message) and should 
be followed by eight more LTRS signals on the 
tape. 


2,21 Desirable Start~of-ransmission Signals: 

White not technisally necessary, fe te 
desirable to start each new transmission from 
an outlying station with an end-of-nessage code 
FIOS H LIRS, preceding the first directing code 
for a message. This is to insure the automatic 
Clearing of all switching paths ahead of a new 
‘transmission in case there has been any Line 
hit or other interruption or irregularity 
during an idle period. 


3. TYPICAL MESSAGE TAPES 


3.01 In the following examples covering the 
preparation of message tapes the direct 
ing code for a given station or group of sta- 
‘tions is inserted only once at the head of a 
message, Any mitilation of this code due to 
transmission or machine errors will deliver 
‘the message either (a) to the wrong station, if 
‘the code has been changed to another assigned 
code, (b) to an intercept machine at sone 
switching office, if 1t has been changed to an 
unassigned code, or, in the case where the 
mit lation takes place during transmission on a 
multi-station outgoing line, (c) to one or nore 
master stations on the Line as desired. 


(A) Message Tapes Prepared at Out! Stations 
on RtT-Petnt Lines — 


3.02 Typical sections of message tapes as pre- 
pared by an operator at an outlying st: 
tion on a milti-point line are described below 
giving first the composition of a typical tape 
for one transmission, comprising three single 
address messages, and then typical tape sec- 
tions for mitiple address and urgent, messages. 


3.03 In all of these tapes the signals CAR 

RET, LINE FEED, LTRS, have been shown a 
following’ the address codes and preceding the 
message, These are the signals usually recon 
nended for starting a message in the operation 
of all types of teletypewriter service, to 
assure that the machine receiving the nessage 
will be in the proper condition to record it. 
In the G1D1 system, however, the CAR RET and 
LINE FEED signals are necessary also for 
switching purposes, to serve as an end-of- 
address code. 
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3.0h A typical tape for one transmission, com 

prising three single address regular 
messages for stations AA, AC and CD, respec~ 
tively, is as follows: 


AHVAAY < ZV (Messaee) AHVACY < =V(MES~ 
SA E)AHVCDY < =V(MESSAGE) AHYHVV VW WYVYWY 


FIGS character) Used generally 
LMRS character) in following 
CAR RET character ) tape descrip- 
LINE FEED character) tions. 


3.05 A typical section of tape for a regular 
miltiple address message for these sane 
stations would be as follows 


BCVAAVACVCDV < =V(Mrssage )AHV 


In this example the BC directing code is typi- 
cal of one that might be assigned to indicate 
‘that the message is a regular, miltiple address 
yage. If the two-character combination BC 
were chosen for this purpose, it would be used 
universally by all operators throughout the 
system, Following this code any mumber of di- 
recting codes including a group address code 
might have been added, if desired, 


3.06 A typical section of tape for a regular 

Group code message for these sane threo 
stations, assuming they were assigned the group 
code CL, would be as follows: 


BCVCLY <=V(Messaee JAHV 


If desired, other addresses involving individ~ 
ual station codes such as FE and LD might have 
been added to the group, giving a section of 
tape as follows: 


BCYCLYFEVLOV 


=V(Mess nee JAHV 


‘The directing codes that follow the mltiple ad- 
dress code BC in the tape may be placed in any 
order desired, and, in addition, the code 
pattern may consist of any combination of group 
codes and individual station codes desired, 


3.07 A typical section of tape for an urgent 
single address message would be as 
follows: 


POVAAV< =v(Me! 


er )AHY 


In this example the PC directing code is typi- 
cal of one that might be assigned to indicate 
that the message is an urgent message. If the 
two-character combination PC were chosen for 
this purpose it would be used throughout the 
system by all operators who were permitted to 
send urgent messages. 


3.08 Urgent mltiple address and group code 

messages are prepared in the same manner 
as regular mltiple address and group code mes- 
sages except that the urgent message code PC is 
substituted for the regular mltiple address 
code BC. 


3.09 Typical tapes for nessages to be handled 

by supplenentary miltiple address equip- 
ment, when such equipment is provided, are as 
follows: 


(a) Two addr 


EAVAAVACY <=¥(Message JAHV 
Where EA is the directing code assigned to 
two address messages to be handled by sup~ 
plementary miltiple addré This code would 
be used universally throughout the systen for 
this type of message, 


(b) Three address 
EBVAAVACYCDV < 
Where EB is the directing code assigned to 
‘three address messages to be handled by sup- 
plementary miltiple addre 
(c) Four addre: 
ECVAAVACYCOWOCY < =¥(Message AHY 
Where EC is the directing code assigned to 


four address messages to be handled by sup- 
plementary mltiple address. 


(2) woseage Taps Prepared a Outiving Stations 


3010 At outlying stations on single station 
Lines the tape preparation procedures are 
for stations on milti-point 


the same as thos 


So) nosrae Tepes Pepa at drigiating Sta 
tons in ‘ices 


3e11 Tape preparation procedures at originat- 

ing station positions in switching of- 
fies are the same as those previously de 
scribed except that the tapes are usually con 
‘tinuous and they do not contain start-of- 
transmission or end~of-transmission codes. At 
these positions, sufficient tape should be kept 
perforated ahead so that the tape stop lever on 
the transmitter will not be operated for more 
‘than 30 seconds at a time during the sending of 
a message as this will cause an alarm condi- 
tion, When there are no more messages to be 
perforated, sufficient LTRS characters should 
be perforated in the tape to insure that the 
last message will be fed completely through 
‘the transmitter. 
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(D) Message 7 Prepared at Outlying Stations 
On Balad with a Receiving Tele- 
ypewriter_al itohing Office 
3.12 Typical sections of tape, each i1lus- 
‘trating one message, as prepared at such 
stations to include recording on the receiving 
‘teletypewriter associated with the incoming 


Line cireuit at the switching office, are given 
delow: 


(a) Typical tape section for a regular or 
urgent message to be recorded on the in~ 
coming line Receiving Only Teletypewritert 


GZV<=V(Messaee)AHV 


In this case, G has been chosen as a first 
character to represent the switching office 
(cf. Par. 2.18). 


(b) Typical tape section for a regular mes- 
‘sage to be recorded on the incoming line 

Receiving Only Teletypewriter and at one 

other station in the system (cf, Par. 2.18): 


GHVAAV <=V(Message )AHY 


(c) Typical tape section for an urgent mes- 

‘sage to be recorded on the incoming Line 
Receiving Only Teletypewriter and at one 
other station on the system: 


GHVPCVAAY < =v(Messnee AHV 


In this case PC is taken 
urgent message code, 


the typical 


(a) Typical tape section for a regular mes- 

sage to be recorded on the incoming line 
Receiving Only Teletypowriter and to have 
additional mitiple addresses: 


GHVBCVAAVACVCDY < =v(Me: 


ee AY 


In this case, BC is taken as the typical 
miltiple address code and AA, AC and CD are 
individual station codes. One or more group 
codes could also be included, if desired, 
following the BC code, 


(e) Typical tape section for an urgent mes- 

sage to be recorded on the incoming line 
Receiving Only Teletypewriter and to have 
additional mitiple addresses: 


GHVPCVAAVACWCDV < 


(Messace AH 


In this case, PC is taken as the typical 
urgent message code, One or more group codes 
could also be included, if desired, following 
the PC code. 
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STATION ARRANGEMENTS AND EQUIPMENT 
-A) Out: Stations 


44,01 Outlying stations consist of Receiving 

Only Teletypeyriters or Typing Reper- 
forators for receiving purposes and No. 19 
Teletypewriters or Automatic Address Arrange- 
ments for sending purposes. 


(B) Automatic Address Arrangements 


44,02 Automatic address arrangenents are avail- 

able for outlying sending stations on 
either mlti-point or single station lines. 
With these arrangenents messages may be auto- 
matically addressed and introduced into the 
81D1 system, The addressing of the messages as 
well as the automatic addition of end-of- 
message codes is accomplished by push button 
keys, a control circuit and a double reper= 
forator-transnitter. 


Note: The double reperforator-transnitter 
Is a teletypewriter machine consisting of 
two reporforator-trananitters individually 
controlled but mounted on a single base and 
driven by a single motor. Each: of thea: 
roperforator-trananitter units is similar 
in function to the reperforator-transmitter 
used in the switching offices except that 
At does not print on the tap 


44.03. The double reperforator-transnitter along 
with the tape storage and handling ar- 

rangements, a double reel motor driven tape 
winder, the control circuit, alarm lamps, con- 
trol keys, power switches and rectifiers are 
mounted in a steel cabinet 78" high, 27" wide 
and 2h" deep (Fig. 5). This cabinet, which is 
furnished with a gray-green wrinkle finish, is 
arranged with sliding shelves to provide for 

wy access to the machines and circuits for 
maintenance and installation purposes. The 
address keys and certain other control keys and 
control lamps are provided separately in a 
panel locally engineered to fit the mounting 
and housing requirenents of the particular in- 
stallation where they are used. 


tis0h the automatic address arrangenents can be 

used where a limited muber of message 
address patterns is required and where speed 
and accuracy of coding are demanded to such a 
degree as to justify the increased cost of such 
a station as compared to that of an ordinary 
sending station consisting of a 19-type set. 
These arrangements may be provided in several 
different ways to meet different requireents 
for introducing traffic into the 61D1 systen. 
‘The present automatic address arrangements are 
designed to answer the need for a specific type 
of service used primarily by the air lines. 
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.05 At certain control points on air Lines 

systens radio operators, who are in com- 
munication with airplanes by means of VHF radio 
telephone, receive operations reports that mst 
be sent to distant points on the system as 
rapidly and with as Little extra effort as pos- 
sible, The automatic address arrangenents are 
used to provide this type of service. The 
radio operator types the message or report on a 
S-type keyboard teletypewriter as he receives 
it and a perforated tape copy is simtaneously 
nade in one of the reperforator-transnitters of 
the double unit, This tape copy serves as a 
temporary storage to which address and end-of- 
message codes can be added later for 61D1 sys- 
ten transmission, 


4,06 The automatic address control circuit 
consists of 6 U and Y-type relays, two 

255A polar relays, one 209-type selector and 

7 vacuum tubes, Its functions are as follows: 


(a) To cause perforation of a message sont 

fron a 15-type teletypewriter keyboard on 
the first unit of a double reperforator- 
‘tranonitter. 


(b) To produce a page copy of the message on 
the 15<type machine, 


(c) To provide for automatically introducing 

the end-of-nessage code (FIGS H LTRS) at 
‘the end of each message in the first unit of 
a double reperforator-transnitter. 


(4) To provide for introducing from one to 

five directing codes autonatically at the 
head of a message by the operation of a push 
button address key which causes these codes 
to be perforated in tape on the second unit 
of a double reperforator-transmitter. 


(e) To provide for autonatically perforating 

‘the CAR RET, LINE PEED, LTRS signals 
following the address codes in the tape of 
the second unit of the double reperforator= 
transmitter, 


(£) To provide for transmitting the message 
and end-of-message signal fron the first 
unit to the second unit of the double 
reperforator=transnitter so that a complete 
message tape with all switching characters 
appears on the tape of the second unit. 


(g) To provide normally for ten of the ad- 

dress keys but not limit the mnber that 
may be used. (Bach additional address key 
will require the addition of a relay in the 
control circuit.) 


(h) 70 provide for automatically sending an 
end-of-transmission signal (H, LTRS) 


‘when all the tape in the second unit of the 
double reperforator-transmitter has been 
sent to the line and no messages are being 
Processed. This feature is used only when 
‘these arrangements are employed on multi~ 
point Lines, 


(4) To provide for sending a message which 

hhas been copied on thp 15~type machine 
and perforated on the first unit of the 
double reperforator-transmitter over a local 
clreuit to a local receiving machine. This 
is accomplished by the operation of a push 
Dutton ICL key. This operation introduces 
‘the end-of-nessage signal at the end of the 
message in the first unit and transmits 
CAR RET, LINE FEED, LTRS to the local cir 
cuit before transmitting the message, 


(J) To provide a means for addressing mes 

sages mamally fron the 15-type tele~ 
typewriter keyboard. This is done by the 
operation of a locking twist key designated 
MA which permits the keyboard to send codes 
to the second unit of the double reper 
forator-transmitter. The restoration of this 
key first introduces the end-of-nessage sig-~ 
nal at the end of the-message in the first 
unit of the double reperf 
then introduces CAR RET, 
following the codes in the second unit, and 
finally causes the message and end-of-nessage 
signal that has been perforated in the first 
unit to be transmitted to the second unit, 
all automatically. 


(k) To provide a means of cancelling a mes- 
sage that, has been perforated on the 
first unit of the double reperforator- 
transmitter. This is done by the operation 
of a push button type CAN key, which causes 
the first unit of the double reperforator~ 
transmitter to step the tape through its 
transnitter without transmitting it anywhere. 


(2) To provide means of preventing improper 
operation of either the 15-type tele- 
typewriter keyboard or the control keys fron 
interfering with the operation of the circuit 
and also to prevent the keyboard from sending 

a FIOS He 


(m) To provide for making a copy of a message 

on the 15~type teletypewriter only. This 
is done by means of a locking twist key 
designated COPY and it overrides any alarms 
that would otherwise disable the keyboard. 
Thus, messages can be typed even under con- 
ditiéns of trouble in the autonatic address 
equipment. 
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(n) To light a lamp designated W on the key 

control panel while the circuit is in the 
process of addressing a message to indicate 
that another address or control key should 
not be operated. 


(0) To light a lamp designated T on the key 
control panel while the mamal address 
key is operated, 


(p) To light @ lamp designated C on the key 
control panel when the key for copy on 
the 15-type teletypewriter only is operated, 


(q) To recognize a low tape supply condition 

for either unit of the double reper- 
forator-transnitter, light a TAPE REEL OUT 
lamp at the machine cabinet and a BSY Lamp at 
‘the key control panel, sound an audible alarm 
and disable the 15-type teletypowriter key- 
board. 


(r) To recognize a torn tape condition be- 
tween the punch block and the transmitter 
of either unit of the double reperforator- 
transmitter, stop the transmitter of that 
unit, Light’a TAPE OUT lap associated with 
that’ unit at the machine cabinet, sound an 
audible alarm, light a BSY lamp at tho ko 
control panel and disable the 15=type tele- 
typewriter keyboard and the address keys. 


() To provide an alarm in case either unit 

of the double reperforator-transnitter 18 
not receiving signals.when it should or in 
case the feed holes in the tape on either 
unit are torn, Light a MCH lamp at the ma- 
chine cabinet’ associated with the unit in 
trouble, stop the transmitter of the unit in 
trouble, sound the audible alarm, light the 
BSY lamp at the key control panel. and disable 
the 15-type teletypewriter keyboard and the 
address keys. 


(+) To provide TRANS STOP keys at the machine 

cabinet for mamally stopping the trans 
miter of either unit of the double reper- 
forator-transmitter. 


(a) To provide a MAKE BUSY key at the machine 
cabinet for making the cirouit busy. 
‘This key also lights the BSY lamp on the key 
control panel and disables the 15-type tele- 

typewriter keyboard and the address keys. 


() To provide an alarm in case a fuse blows 
in the control circuit, light a FUSE ALM 
amp at the machine cabinet, sound the 
audible alarm, light the BSY lamp at the key 
control panel and disable the 15-type tele- 
typewriter keyboard and the address keys. 
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(x) To provide an AUD AIM SUP key at the ma~ 
chine cabinet for suppressing the audible 
alarm. 


(x) To provide an ALM RLS key at the machine 
cabinet for releasing alarm indications. 


(y) To cooperate with the station control 
cireuit in starting and stopping trans- 
mission to the line. 


(G) Stations on Single Station Lines 


4,07 Wo control arrangements are required on 

Single station lines and the Receiving 
Only Teletypewriter may consist of a No 15~ 
type machine mounted on a standard teletype- 
writer table, This machine may operate either 
directly on its holding mgnet or with a line 
relay. The sending side of the station con~ 
sists of either an Automatic Address Arrange- 
mont or a standard No. 19 teletypewriter, with 
the receiving machine of the Nov 19 set 80 ar- 
ranged that a hone copy can be made either when 
transmitting on the line or when perforating 

‘ion may take place from 

this station at any tine as determined by the 
operators 


(D) Stations on Multi~Station Lines 
4,08 Station Arrangenents: 
Hines additional ota 
‘The receiving 


station consists of a No. 15 Receiving Only 
Teletypewriter or a No. 1h Typing Reperforator. 
These machines mst be equipped with a line 
relay. When a Typing Reperforator is used, it 
must also be equipped with a tape feedout 
magnet, ‘The sending station consists of either 
an Automatic Address Arrangenent as previously 
described or a No. 19 Teletypewriter. 


14,09 The Nos 19 Teletypewriter is equipped 
with a'transmitter-distributor having 
special wiring and a tape out contact. A line 
relay is required in this set, also, It is so 
arranged that copy may be made either when 
‘tranemitting or when perforating tape. The 
machine may have either a 60-cycle a-c syn- 
chronous motor or a d-c shunt motor. The 
transmitter-distributor and exposed parts of 
the apparatus mounted on the 19-type table are 
normally finished in a dark brown wrinkle 
finish. The station is equipped when desired 
with a priority key which, when momentarily 
operated after a tape has been inserted in the 
transmitter-distributor, marks the message for 
priority pickup. Stations may be wired for 
Priority pickup at all times if desired. 
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4.10 Station Control Equipment: The station 
control equipment consists of a SOTUS 
Unit (see Par. 4.15), a rectifier for furnish- 
ing direct current, a basic station control 
circuit and, on an optional basis, a tape feed- 
out circuit and a line release delay circuit. 


44.11 The station control equipment is mounted 

in a sheet metal cabinet 52" high, 
26-1/2" wide and 17" deep (see Fig. 6). This 
cabinet is finished in either a dark brown 
wrinkle finish or a gray-green wrinkle finish, 
411 normal adjustment and maintenance work can 
be done from the front by opening a hinged 
door, Installation and wiring maintenance 
must, however, be done from the rear through a 
removable back door. 


4.12 The basic control circuit consists of 

lamps, keys, jacks, resistors, recepta~ 
cles for plugs, 2i J and’Y-type relays, two 
255A polar relays, a pover relay and a’ buzzer. 
Ite functions are’as follows: 


(a) To receive teletypewriter signals fron 
the switching office. 


(>) To repeat the received signals to the 
selector magnet of the SOTUS Unit. 


(c) To repeat the received signals to the re~ 
ceiving machines when they are cut on. 


(4) To cooperate with the SOTUS Unit to cut 
on either or both of to receivers in 
response to individual station codes or group 

codes. 


(e) To cooperate with the SOTUS Unit to dis- 

connect the receivers, if they have been 
cut on, when the end-of~message code is 
received, 


(£) To cooperate with the SOTUS Unit to cut 

off tenporarily any receiver during the 
period when a transmitter start pattern is 
being sent over the line, 


(g) To cooperate with the SOTUS Unit to start 
a transmitter, if it has traffic to send, 
in response to the transmitter start pattern. 


(h) To stop a transmitter when the tape is 
exhausted, 


(4) To recognize whether traffic to be sent 
is for priority pickup or regular pickup 
and start the transmitter accordingly. 


(3) To recognize that a sending station has 
no traffic to transmit and cause the 


SOTUS Unit to signify this fact by sending 


an H over the line to the switching office 
when the start pattern tests the station, 


(k) To control two sending stations 


(2) To recognize, in cooperation with the 

SOTUS Unit, all valid address codes for 
‘the line on which it is operating and op~ 
tionally do one of the following if no valid 
code appears ahead of a message: 


Option 1 - Ignore the conditions. 


Option 2 - Provide for typing all codes, 
whether valid or not, on one of the two 
receivers it controls and when a valid code 
‘appears disconnecting the receiver (unless 
it is called for by the message codes) but 
if no valid code appears contiming the 
‘connection to the receiver for the entire 
message and alarming that condition by 
sounding an audible alarm and lighting an 
alarm Lap. 


Option 3 = Provide for connecting one of 
the two receivers it controls at the start 
of a message, if no valid codes for the 
Line appear, and alarming the condition by 
Sounding an’audible alarm and lighting an 
alarm lamp, In this case the messago but 
not the invalid code will be typed on the 
receiver. 


(m) To cooperate with the SOTUS Unit to stop 
a sending station when an emergency stop 
pattern is received from the switching office. 


(n) To sound an audible alarm and light an 

alarm lamp associated with a sending sta- 
tion if it has been stopped by an emergency 
stop pattern or if it was the last station 
to have sent before the emergency stop pat- 
tern was received. 


(0) To sound an audible alarm and light an 

alarm lanp if the line fron the switching 
office goes open for more than about 1/2 
second. 


(p) To provide a means of suppressing the 
audible alarm, 


(q) To provide a means of cutting off the 
alarm arrangements. 


(r) To provide a means of manually connecting 
doth receivers to the line for emergency 
service in case of trouble. 


(s) To provide a means of mamally starting a 
sending station for emergency service in 
case of trouble, 
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4.13 The tape feedout circuit, which can be 

provided on an optional basis, consists 
of three U and Y-type relays, one polar relay 
and one vacuun tube. It is used when one of 
‘the receiving stations is a typing reperfora- 
tor and provides for autonatically feeding out 
tape perforated with "letters" signals after 
each message. 


44.24 The line release delay circuit, which 
can be provided on an optional basis, 
consists of one polar relay and a vacuun tube. 
It is used where it is desired to delay re- 
leasing the circuit for a given interval 
(20 seconds) after the tape of a sending sta- 
‘tion runs out and the tape out contact. oper 
ates. This permits inserting another tape 
without releasing the line to other senders. 


4.15 The SOTUS Unit: The SOTUS Unit (sec 

Fs Dasic selecting device for 
stations on milti-point lines. (The nano is 
derived from the initial letters of "Sequen- 
tially Operated Teletypewriter Universal 
Selector".) It is a motor-driven, mechanically’ 
operated, selecting mechanism which operates 
contimously on all line signals sent from the 
switching office, Tt recognizes two-character 
directing codes and in cooperation with the 
control circuit connects stations represented 
by the codes to the line for recording me: 

sages. It also recognizes the end-of-address 
code in a message and prevents further connoc~ 
tions on any two=character combinations occur- 
ring in the message text that might otherwise 
form valid codes. At the completion of a mi 
‘sage it recognizes the end-of-message code and 
in cooperation with the control circuit discon 
nocts any station previously connected and 
activates the circuit again for further code 
reading. 


4,26 The SOTUS Unit reads the transmitter 

start patterns and in cooperation with 
the control cireuit disconnects any machine re~ 
ceiving from the line at the tine and starts 
the local transmitter if the pattern calle for 
it and there is traffic to send, It sends an 
H back to the switching office if no traffic is 
available when the pattern is received for ono 
of the transmitters it controls. 


4,27 The SOTUS Unit is so arranged that the 
codes used for controlling the receiving 
machines and starting the transmitters can be 
readily changed by the mamial insertion of code 
levers. The unit cones equipped with the basic 
parts required for any control point, but the 
code bars or levers required to make it func- 
tion properly at a specific station mst be 
ordered separately, Each unit is capable of 
closing 16 contacts in response to 16 two- 
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character address codes, which are Linited in 
their make-up to the use of any 6 first char- 
acters that may be employed for codes. The 
unit is mechanically so arranged that it has 

6 first-character positions, four of which 
control three second-character positions each 
and the remaining two of which control two 
second-character positions each. ‘These con- 
tacts may be allocated to cut on receiving 
machines in response to single address and 
group codes depending on the munber of receiy~ 
ing machines being controlled. When the full 
assurance features are used and non-valid codes 
cut on one of the receivers, each valid code 
used on the Line mst be represented at the 
SOTUS Unit by @ out-on contact. When a SOTUS 
Unit controls two receiving machines a group 
code that connects them both requires only one 
contacts 


4,18 Four transmitter start contact positions 
are provided in each unit to control two 

sending stations, there being one regular and 

one priority pick-up position for each station. 


44.19 Bach SOTUS Unit is furnished with an RY 

toot feature which permits taking orien- 
tation ranges on the unit and testing its 
general over-all operation. 


4.20 Loops to Machines and to Telegraph Office: 
ee eat eee ee tee 


designed to be mounted at the custoner's prem 
Ages and 

from the telegraph offic 
quired, regardless of the munber of the ma- 
chines controlled. A single loop is required 
from the station control unit to each receiv 
ing only 15-type machine and four wires aro 
required for each typing reperforator. Five 
wires are required for each sending station 
controlled if it is used for regular messages 
only or urgent messages only; six wires are 
Yequired if used for both regular and urgent 
messages. 


M21 Normal Spare for Sending: Sending 
‘rom Automatic 38 stations has pre- 
viously been described in some detail. Sending 
from normal sending stations using No. 19 tele- 
‘typewriters will now be considered. Messages 
to be sent are first perforated in tape at the 
No. 19 teletypewriter using the start-of- 
transmission, directing, end-of-message and 
end-of-transmission codes previously described. 
‘The allowable mmber of messages that may be 
Ancluded in one contimous tape is generally 
dictated by speed of service requirements but 
usually does not exceed five, The tape is then 
torn off and inserted in the transmitter- 
distributor. If the station is equipped to 
send urgent messages, the urgent message or 
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priority key may now be operated if the message 
or messages require urgent handling. On re- 
ceipt of the "start" signal fron the switching 
office, transmission will start and proceed 
until the end of the tape passes the tape out 
pin in the transmitter when it will autonati- 
cally stop. Meanwhile, additional messages may 
be perforated to prepare further similar tapes 
for transmission on later transmission turns. 


44,22 At stations equipped with the line re- 

lease delay feature the line will not be 
released immediately but will be held for a 
period of 20 seconds after the end of a tape 
Passes through the transmitter. This is to 
allow tine for the insertion of another tape 
and continuation of transmission from the sta- 
tion, a feature intended for use where ther: 
nay be need for sending short pieces of tape 
such as might be received on typing reperfora- 
tors connected to other circuits. ‘The oper- 
ating procedures at a station of this kind ro- 
quire that the last piece of tape to be so 
transmitted either contain the end-of-transnis- 
sion code or be followed by a short piece of 
tape carrying that code, The former condition 
can usually be attained by sending first any 
tapes containing the messages to be relayed 
from other circuits and following these by the 
tape prepared for the messages to be originated 
locally. 


44,23 The teletypewriter of the No, 19 set is 

arranged to record the messages, either 
as they are transmitted on the line or while 
they are being perforated. 


44.24 Normal Operation for Receiving: A No. 15 

Rocelving Only machine is Toreany uscd 
for receiving. It records only messages having 
directing codes that call for it unless it has 
deen arranged as a "Master Station" to receive 
messages having non-valid codes, in which case 
At willl also record those messages. It may or 
may not record the directing codes thenselves 
if it has been arranged as a "Master Station." 
If not arranged as a "Master Station" it doos 
not record the directing code that caused it to 
be connected but, in the case of miltiple ad- 
dress messages, will record all succeeding 
directing codes sent to connect other stations 
on the sane line, (Note: Directing codes for 
stations on other lines are autonatically with- 
held from being sent on this line at the 
switching office.) Accordingly, messages 
directed to this station will normally appear 
one following another on the receiving tele~ 
‘typewriter and merely have to be torn off, 
checked and delivered. 


4,25 When transmitter start or stop signals 
are sent on the line while a message is 
being recorded, there will be a brief 


) 


interruption in the recording during the inter- 
val when such signals are being transmitted, 
following which recording will be resuned. ‘The 
teletypewriter is temporarily blinded from 
recording during that interval. 


4.26 At stations where a typing reperforator 

is used as the receiving instrument, the 
operation is similar except that the prelini- 
nary "blank" signal of the transmitter start 
pattern is recorded on the typing reperforator 
when transmitter control signals are sent 
during the recording of a message. The tape 
feed-out features take over following the 
receipt of each message on the typing reper- 
forator by perforating LTRS signals for a 
Length of about 7" of tape or until the reper- 
forator is again connected for recording an- 
other message. This is to provide for easy 
removal of the tape. About six such LTRS sig- 
nals will be recorded even if one message fol- 
ows another immediately. When the feedout is 
‘thus interrupted by the receipt of another 
message, there is no interference with the 
signals of the new message. 


4427 Buorgeney Operations In case the SOTUS 

‘mu out of service for 
routine or trouble maintenance, the station 
may be continued in service by the use of man- 
ual keys. Keys are provided for permanently 
connecting receiving machines to record all. 
messages transmitted on the cirouit and for 
manually starting transmitters. Mamial control 
of the transnitter would, of course, require 
special operating procedures at the switching 
office and would ordinarily be used only under 
emergency conditions, when the message was 
particularly urgent or when the out-of-service 
tine was expected to be Long. 


(8) Local Outlet Stations 


44.28 Local outlet stations receive their 

‘transmission directly from incoming line 
reperforator-transmitters, originating eta- 
tions, the miltiple address positions or will- 
ful intercepts without storage on the outgoing 
side of the switching office. These stations 
are provided with receiving only page tele- 
typewriters or typing reperforators, the latter 
being required at locations where it is de~ 
sired to relay messages from the 61D1 systen 
‘to TWK, radio or other systems. These stations 
may also be used for terminal business at the 
switching office, and when all the incoming 
Lines are not equipped with incoming line tele- 
typewriters or when incoming trunks are used, 
a local outlet station mst be provided to 
receive the messages addressed to the evitching 
office, 
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4.29 A local outlet station may consist of 

from one to ten receiving machines, all 
of which are assigned the same two-character 
directing code. The munber of machines pro- 
vided 1s dependent upon the traffic load the 
station will be required to handle, In gener- 
al, a single machine will be satisfactory for a 
station where this load does not exceed about 
16 per cent of the full load capacity of one 
TS-speed receiving teletypewriter, two machines 
Will be satisfactory where the load does not 
exceed about 80 per cent of the full load ca~ 
pacity of one 75-speed receiving teletype- 
writer, and additional machines will be needed 
for stations with greater loads. The allovable 
load per machine increases somewhat as the 
msber of machines increases, because of the 
teaming effect that cones into play. 


44,30 Local outlet stations that are near 

enough to the switching center so that it 
is economically practical to furnish cireuit 
facilities in excess of a single loop between 
the switching center and the machine can be 
provided with machine alarm, tape out alarn, 
and feed-out features. Machines thus located 
and equipped, whether receiving only te 
writers or typing reperforators, are mounti 
on 115-type tables. These are steel tables 
2b~1/l" high, 17" deep, and 17-1/2" vide con- 
taining a recessed lamp and key panel which 
mounts on the upper front. portion, and equipped 
with power and line terminal strips and recep- 
tacles on the inside. Where typing reperfora- 
tors or page machines using roll paper are 
used, a flat rear door is provided. where 
fanfold paper is used, a shelf in the bottom 
of the table carries paper supply and a rear 
door containing a hinged chute is used to carry 
‘the paper up to the point where it enters the 
teletypewriter cover. These tables are fur- 
nished in a gray-green wrinkle finish, When 
typing reperforators are used, an adapter 4 
required on the top of the table to mount tho 
reperforator, and the reperforator 1s equipped 
with a feedait magnet. Both page and tape 
copy can be made at these stations if this 
feature is desired; hovever, in this case the 
alarms are provided only for the typing reper- 
forator. 


4.31 Local outlet stations that are too far 
from the switching center to make feasi- 
dle the furnishing of circuit facilities tn 
excess of a single loop are provided without 
machine alarm, tape out alarn or feedout fea- 
tures and may require the installation of a 
loop repeater in the circuit, With such a 
repeater, loops may be as long as about 
30 miles. At these stations, any of the stand- 
ard 15-type teletypewriter or typing reperfora- 
tor station arrangenents may be used with the 
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exception that a power relay mst be added, 
The function of the power relay is to make the 
station appear busy to the switching office 
circuits if its power is not turned on, tins 
preventing messages fron being sent to’a ma- 
chine that is not running. The availability of 
this feature also makes it desirable to turn 
off the power when changing ribbons, paper or 
tape, or when the machine is being given 
naintenance attention, 


Se SWITCHING OFPICE CIRCUITS 


(A) Circuit Arrangements and Features 


5.01 The 61D1 switching system has been de~ 
signed to be installed as either a large 
or a snall system and provision has been made 
for further grovth after installation. To 
achieve these ends, the various circuit ar- 
rangenents have been designed in the form of 
individual circuit units which can be provided 
in different conbinations and quantities for a 
variety of switching office requirenents. 
Certain of the cireuit units. are common, re~ 
gardloas of the size of a awitching office, 
while others are provided in different quanti-~ 
tes, depending upon the size of the office, 


5.02 Fig. h shows the general interrelation 

of most of the circuits in the switching 
office and should be referred to when reading 
the following. One or two of the circuits are 
not. shown in the figure as they are not sig- 
nificant to an understanding of the switching 
roo: 


(8) Tneomtng Line and Trunk Circuit 


5.03 The incoming Line circuit works with the 
receiving (reperforating and typing) 

portion of a reperforator~transnitter and may 
also operate with a receiving only teletype- 
writer, when one is provided. It consists of 
22 relays of the U and ¥ types, two 280-type 
relays, one 255A relay, one B-type relay and 
fone vatuun tube, This circuit provides for the 
incoming termination of a line or trunk and its 
functions are as follows: 


(a) To receiving incoming messages. 


(b) To switch messages intended for the 

‘switching office to the receiving only 
teletypewriter associated with it, when one 
is provided, 


(c) To reperforate messages for points other 

‘than the switching office in tape, for 
cross-office transmission, as well as to 
reperforate messages for the switching office 
when incoming receiving only teletypewriters 
are not provided. 
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(d) To switch messages intended for both the 

switching office and another station to 
both the receiving only teletypewriter, when 
one is provided, and to the reperforator- 
transmitter. 


(e) To recognize the no-traffic response 
signal from a station without traffic 
that the transmitter start circuit has at- 
‘tempted to start and notify the transmitter 
start circuit to try to start another station. 


(£) To recognize the end-of-transmission sig- 
nal and notify the transmitter start cir~ 
cuit to start another station. 


(g) To recognize a start of transmission and 
prevent the transmitter start circuit 
from making further station start attempts. 


(h) To recognize that incoming signals have 

stopped for a iS~second period without an 
end-of-transmission signal and notify the 
start circuit to start another station, 


(4) To provide alarms in case of improper 
operation, 


(3) To provide, by the operation of a key, 
neans for receiving all messages on the 

receiving only teletypewriter, when one is 

Provided, or on the reperforator-transnitter. 


(k) To indicate to a director circuit that no 

end~of-nessage code has been received, 
that there is no tape to transmit in the 
reperforator-transnitter and that no inconing 
signals have been received for a period of 
US seconds. 


(2) To provide, by the operation of a key, 

for connecting a tape-changing machine to 
single station incoming line or trunk when 
a receiving only teletypewriter is not pro- 
vided. 


(0) Originating Station Circuit 
5.0h The originating station circuit operates 
with the originating station No. 19 tel 

typewriter and provides the means of introduc 
ing messages into the systen at a switching 
office. It consists of 13 relays of the U and 
Y types, two 280-type relays, two 255A relays, 
one B-type relay and one vacuum tube. This 
circuit has the following functions: 


(a) To provide the means for messages that 
originate at a switching office to enter 
‘the switching system, 


©O 


(b) To recognize the end-of-message code in 
the tape as it is being sent so that 
further switching can be stopped at the end 

of a message in progress (see h). 


(c) To recognize certain other signals such 
as LTRS, BLANK, 2, ete., during the 
director search period in order to discard 

‘then, 


(a) To present to the director circuit the 
code impulses of the switching characters 
in the tape. 


(e) To provide means for getting a home copy 
of messages, either during transmission 
or while perforating, as desired, 


(£) To recognize that the transmitter has 

stopped for a period of about 30 seconds 
without an end-of-nessage signal, because of 
taut or torn tape, and to provide a director 
tie-up alarm for the condition, 


(g) To provide, by the operation of a key, a 
means of stopping transmission at any 
time. 


(h) To provide, by the operation of a key, a 

nano of stopping further svitching ¢ 
tranenigsion at the ent of a measage in 
proer 


(4) To provide a means of sending an end-of- 
message code by the operation of a key. 


(3) To provide means for manually routing a 
message that is waiting to find a fro 
outlet directly to a willful intercept. 


D) Director Circuit 


5.05 A director circuit is used with each ine 

coming line, originating station or will- 
ful intercept machine and with each supplenen- 
‘tary miltiple address receiver. This circuit 
4s provided in two parts, of which the director 
relay unit consists of 55 relays of the U and 
Y types, two S-type relays, one 260-type relay 
and one B-type relay, and the final code relay 
unit consists of 20 U-type relays. This cir- 
cuit has the following functions: 


(a) To provide a means of recognizing 200 
two-character address codes using any 
10 of the 20 usable first characters. 


(b) To provide a means of recognizing the 
remaining 10 first characters for switch 
ing exclusively to trunks. 
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(c) To read the switching codes at the start 

of each relayed or originating message 
and by cooperating with’the sequence circuit 
and controlling the crossbar switches to 
direct that message to the proper outlet or 
to the miltiple address position, 


(a) To store the switching code of a directed 
message and repeat it to the outlet con- 
nected. 


(e) To test an outlet to determine if it is 
busy, and, if it is busy, to walt until, 
it is free before making a connection to ite 


(£) To test whether a message is to be inter- 
cepted and, if so, to send it to an 
intercept. 


(g) To bring in alarns and drop control of 
the circuits involved under abnormal or 
‘trouble: conditions. 


(h) To disconnect from an outlet at an end of 
a message. 


(4) To discard the characters FIO, H, LTRS, 

BLANK and Z when they appear singly in 
the coding portion of a message, and to dis- 
card any two-character conbination consisting 
of one of these as a second character con- 
bined with any other first character, under 
‘the sane conditions. 


(3) To route messages bearing unassigned 
codes to a miscellaneous intercept. 


(kc) To provide a means of stopping further 
switching after the completion of any 
message in progress by the operation of a 


(2) To provide a means of stopping eros 
office transmission at any tine by 
operation of a key. 


(m) To provide for creating an end-of-nessage 
code in response to the operation of 
keys, 


(n) To provide a means of manually routing a 
message waiting to find a free outlet 
directly to intercept in response to the op- 

eration of keys. 


(0) To create an end-of-message code auto- 
matically and discomect from any outlet 
to which it is connected if signals cease for 
45 seconds on a mlti~station incoming line, 
when no end-of-nessage signal has been re- 
ceived and there is no tape to transmit in 
the reperforator-transmitter. (See Par. 5.03(k}) 
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(p) To provide means for its being tested 
without interfering with traffic in the 
office. 


(Sequence Circuit 


5.06 The sequence cirouit, by allowing only 
one director at a tine to use a link 
horizontal, prevents two or more directors fron 

otherwise simltaneously establishing cross- 
office connections to the sane outlet machine. 
Access to the Link is allotted by it to the 
directors on a rotary basis. The sequence eir- 
cult consists of two circuit units, one of 
which is a common unit that must always be pro- 
vided regardless of the size of the ev'tching 
office, This unit, which includes both a regu- 
lar and a spare, consists of 9 U-type relays, 
one B-type relay, one 275-type mercury relay 
and one vacuun tibe. The other unit, which 
mist be provided on’ the basis of one for each 
10 directors in the office, consists of 21 
Ustype relays, Tho functions of the circuit 
are as follows 


(a) To operate the proper link select magnets 
when a director makes a bid for evitch 
action. 


(b) To insure that only one director at a 
‘time makes a successful bid. 


(c) If more than one director places a bid at 
substantially the sane tine to give pref= 
erence on a rotary basis to those directors. 


(a) To provide an alarm in case of trouble in 
the circuit, 


(e) To revoke a bid from a director which has 
not completed building up its cross- 
office connection within seconds, to bring 
in the alarm condition in that director, and 

to free itself for serving other directors. 


(F) Link Circuit 


5.07 The link circuit, comprising from 6 to 
60 ten-by-ten crossbar switches, provides 
‘a means for connecting any director to any out~ 
let. ‘The number of crossbar switches is deter- 
wined by the size of the switching office, The 
functions of the cirouit are as follows: 


(a) To connect leads from any director to any 
outlet under control of that director. 


(b) To enable many such connections to exist 
simltaneously fron different directors. 
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(G) Intercept Key Cireuit 

5408 The intercept key c irouit provides the 
keys used for the various willful inter 

ception requirenents. These keys are located 

on the control board. The functions of the 

circuit are as follows: 


(a) To provide one or two intercept keys for 

each station served by a switching office 
to permit the interception of all message: 
carrying the individual station code of that 
station, 


(b) To provide keys to permit intercepting 
messages to trunk circuits. 


(c) To provide keys for directing certain 
messages to "orders intercept," an ar- 

rangement which permits sidetracking certain 

messages to allow others to pass then, 


(a) To provide keys to permit intercepting 

entire mltiple address messages in will~ 
ful intercept before they reach the multiple 
address position, 


H) Outgoing Line or Single Trunk Cirouit 


5.09 The outgoing ins or single trunk cir- 

cuit is arranged to receive messages for 
all stations on a given line or for all sta- 
‘tions reached over a single channel trunk fron 
any director or from the mltiple address posi- 
tion. It is provided with either two or three 
reperforator-transmitters depending on whether 
there are urgency messages to be handled and 
‘the magnitude of the traffic load on the line 
or trunk, With no urgency messages, or with 
both regular and urgency messages and light 
loads, only two reperforator-transmitters are 
‘used. With heavy traffic loads and urgency 
messages, the third reperforator-transmitter is 
used to handle the urgency messages only. 


5.10 When two reperforator-transmitters are 
used the cireuit consists of 67 U and 
Y-type relays, one 260-type relay, and 4 vacuum 
tubes, The addition of the third reperforator- 
transmitter requires an applique cireuit con- 
sisting of 15 U-type relays and 2 vacuum tubes. 
‘The functions of the circuit are as follova: 


(2) To receive regular messages from direc 

tors on either of the two regular reper- 
forator-transmitters and reperforate then in 
tape, 


(b) To enable each of the two regular reper- 

forator-transnitters separately to par- 
ticipate with a calling director in closing 
the Proper crosspoints on the Link. 


(c) To insure that current is neither made 
nor broken by the crosspoints on the 


(a) To maintain the closure of erosspoints in 

the link until the director informs it 
‘that an end-of-message code has been trans 
mitted cross-office. 


(e) To receive regular messages fron the ml- 

tiple address position on the two regular 
reperforator-transnitters and reperforate 
‘them in tape. 


(£) To receive urgent messages from the mul- 

tiple address position on the two regular 
reperforator-transmitters, if the urgent mes- 
sage reperforator-transmitter is not provid- 
ed, and reperforate them in tape, 


(g) To receive urgent messages from the ml- 

‘tiple address position on the urgent mes- 
sage reperforator-transmitter if one is 
provided. 


(h) To prevent simultaneous seizure of one of 

the two regular reperforator-transmittere 
by both a regular director and the mltiple 
address position. 


(4) To participate with the multiple addres: 
edreuit in closing the proper crosspoints 
on the mltiple address link. 


(3) To provide a holding path on each reper= 

forator-transmitter for the selector 
magnet after a code has been received from 
‘the miltiple address position until another 
code is to be received or the message is 
transmitted, 


(k) To indicate to the miltiple address po- 
sition that it is being used either as an 
outgoing line or as a single trunk circuit. 


(1) To indicate to the mltiple address posi- 

tion, if it is being used for trunk, that 
the office code has already been sent to it 
and need not be repeated. 


(m) To provide for making a reperforator- 
transmitter appear busy while it is en- 
gaged in receiving a message cross-office 
and this prevent its being seized by another 
director or the miltiple address position. 


(n) To cause a reperforator-transmitter to 
assume the busy condition when its tape 
supply is low and to alarm the condition. 


(0) To provide a means for making a reperfo- 
rator-transmitter appear busy by the 
operation of a BUSY key. 
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(p) To provide a means whereby if the urgency 
machine is mamally made busy, urgent 

nessages will be transmitted to the regular 

reperforator-transnitters. 


(q) When only two reperforator-transnitters 
are used, to transmit messages from them 

alternately if they both have tape or fron 

whichever one has messages to transmit. 


(x) To transmit all messages in the urgent 
message machine, when provided, after 
the completion of transmission of & message 
from the second of the regular reperforator- 
transmitters, or after transmission of a mes= 
‘sage fron the first regular reperforator- 
transmitter if there are no messages in the 
second, or whenever there are no messages 
available in either of the regular machines. 


(s) To provide a means for preventing, by 

the operation of a key, further trangais~ 
sion fron each machine after ary mosoage in 
Progress has been completed. 


(t) To provide a means for stopping transmis- 
sion from each machine at, any tine by the 
operation of a key. 


(u) To stop each transmitter automatically 
and alarm the condition if the tape 1s 
torn, 


(v) To make the distributor contacts of 

either of the two regular reperforator= 
transmitters available to the transnitter 
start circuit upon request from that circuit, 
except during the transmission of an address 
code, and except immediately following a 
PIOS character. 


(ie) To recognize a machine trouble in the 
Feperforator-transmitters and give an 
alarm, 


(x) To provide a means of manually releasing 

an outgoing line which has been seized, 
and automatically sending to the line an 
end-of-nessage code, 


(2) transmitter Start Cireuit 


5-11 The transmitter start cirouit consists of 
42 relays of the U and Y types, three 

209-type selectors, one B-type relay and one 

vacuum tube. Its functions are as follows: 


(a) To code the distributor of an outgoing 
Line reperforator-transmitter for sending 

‘transmitter start pattern characters. 

(b) To provide the proper time intervals 
‘between these characters. 
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(c) To generate automatically and in rotation 
the proper pattern for starting each of a 

maximum of ten transmitters on the line 

either on a priority pickup or regular basis. 


(a) To try first all stations in rotation for 

priority traffic, up to and including the 
last station to have sent priority"traffic, 
and then if there is no priority traffic try 
all stations in rotation for regular traffic, 
up to and including the last station to have 
sent regular traffic, 


(e) To suspend operation for an optional 

waiting period of one or two minutes if 
no traffic has been picked up, after which 
to begin a new round of trials. 


(£) To cause a no-response alarn if after 
nding the start pattern for a station 
neither traffic nor a no-traffic response 
(H) 4s received within five seconds, 


(g) To withhold sending further start pat- 

terns, when an attempt to start a station 
resulta in the receipt of traffic, until 
after the end-of=transmission code is ri 
ceived from that station or until’ inforned by 
the Anconing ine circuit that incoming 
transmission has ceased for at least 5 
seconds. 


(h) To provide a manual means for sending a 
transmitter stop pattern, by the oper: 
tion of an EMERG STOP key. 


(4) To suspend transmission from the outgoing 
Line reperforator-transmitters while 
start patterns are being sent. 


(3) To provide a means of skipping both 
priority and regular pickup of a station 
by the operation of a SKIP TRANS key. 


(k) To provide a means of indicating which 
transmitter has been started by Lighting 
a TRANS Lamp. 


(2) To provide a means of indicating whether 
a transmitter, which has been started was 
started on a priority pattern, by lighting a 
PRIORITY lamp. 
5.12 The transmitter start pattern codes that 
are available for assignnent to station 
transmitters, listed in the order in which they 
are sent, are as follows: 


Station 12345678920 


Priority Code UP CBS PYWM G 


Regular Code AS IDRH2LN O 
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(J) Local Outlet Cireuit 


5213 The local outlet circuit enables any di- 
rector or miltiple address position to 
connect directly to receiving machines without 
reperforation or storage on the outgoing side 
of the switching office. It is used to provide 
local receiving stations as described in (2) 
and to provide the various types of intercepts 
used in a switching office, There may be from 
one to ten receiving machines per outlet and 
they are reached on a rotary basis so that they 
share the load equally, The machines for re- 
ceiving stations may be 15-type page receiving 
only teletypewriters, typing reperforaters or 
both, The machines for intercepts may be typ- 
ing reperforators or reperforator-transmitters. 


5.1h The circuit 1s provided in two parts, 

There 1s a comon group of apparatus’ con- 
sisting of 2 Ustype relays and a 209-type se- 
lector which mst be provided for each group of 
station machines responding to a given code or 
for each group of intercept machines. A second 
group of apparatus mst be provided for each of 
the individual machines of an intercept or 
local outlet station. This individual circuit 
consists of 16 relays of the U and Y types, one 
B-type relay, three 260-type relays and three 
vacuum tubes: 


5.15 The functions of the circuit are as 
follows: 


(a) To participate with a calling director in 
closing the proper crosspoints on the 
link. 


(b) To participate with the mltiple address 
position in closing the proper crosspoints 
of the mitiple address Link. 


(c) To prevent the similtancous seizure of a 

given local outlet or intercept machine 
by both a regular director and the miltiple 
address position. 


(a) To insure that current is neither made nor 
broken by the crosspoints on the Link. 


(e) To provide a holding path for its associ- 

ated machine during an idle condition and 
to release it when a cross-office connection 
has been established. 


(£) To blind the machine after a code has been 

sent to it from the mltiple address posi- 
tion and to unblind it, either to receive an- 
other code for that outlet or to receive the 
message. 


aC) 


ex 


(g) To maintain the closure of the crosspoint 

in the link until the director informs it 
that an end-of-message code has been trans- 
mitted. 


(h) To provide a busy condition which pre- 
vents any new call from being established 
when no outlets are idle. 


(4) To provide a manual means for making each 
outlet busy, by the operation of a BUSY 
key either at the outlet or the control board. 


(5) To assume the busy condition and give an 

alarm upon recognition of any machine 
‘trouble, in cases where the machine alarm 
feature is used, 


(k) To assume the busy condition and give an 

alarn in the case where a typing reperfo~ 
rator is used and the tape supply is running 
low. 


(2) To cause messages to be sent to the out~ 
et machines on a rotational basis, 


(m) To provide for feeding out a given amount 
of tape after each message when a typing 
reperforator is used. 


(n) To asgune a busy condition, if the sta- 

‘tion is not equipped with the machine 
alarm feature, if the poer at the station 
is not turned’ on, 


(0) When used as miscellaneous intercept or 
miltiple address intercept, to cooperate 

with the alarn circuit and sound the alarm 

chime when a message is being received. 


(8) Mu1ti-Channel Trunk Cireuit 


$.16 The multi-channel trunk circuit enables a 

director or the miltiple address position 
to connect directly to any one of a group of 
from three to ten trunks to another switching 
office, without storage on the outgoing side of 
tthe local switching office, The trunks are se- 
Lected on a rotational basis and the cireuit is 
used when the traffic loads to another switch- 
ing office are too great to be handled by one 
or two outgoing Line and single channel trunk 
circuits. Typing reperforators are provided on 
each trunk to make a record of the traffic it 
handles. 


$.17 The circuit is provided in two parte. 
There is a comon group of apparatus con 
sisting of four U-type relays and one 209-type 
selector which mst be provided for each group 
of trunks. A second group of apparatus mst be 
provided for each individual trunk. This 
individual cireuit consists of 8 U-type relays, 
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‘one 260-type relay, one 255A polar relay and 
‘two vacuum tubes. ‘The functions of the circuit 
are as follows: 


(a) To participate with a calling director in 
closing the proper crosspoints on the 
link, 


(b) To participate with the multiple address 
Position in closing the proper cross- 
points of the mltiple address link. 


(c) To prevent the simitancous seimure of a 
given trunk by both a regular director 
and the miltiple address position, 


(a) To insure that current 1s neither made 
nor broken by the crosspoints on the 
ink. 


(e) To provide a holding path for its associ~ 

ated trunk during an idle condition and 
to release it when a cross-office connection 
has been established, 


(f) To blind the trunk after a code has been 

sent to it from the mltiple addres 
position and to unblind it, either to receive 
another code for the trunk’ or to receive the 
message. 


(g) To inform the miltiple address director 

that one connection has already been made 
to it and, in case another code 19 to be 
sent, that the office code need not be trans= 
mitted again. 


(h) To maintain the closure of the crosspoint 

in the link until the director inforns it 
that an end-of-nessage code has been trans- 
mitted. 


(4) To provide a busy condition which pre- 
vents any new call from being established 
when no trunks are idle, 


(3) To provide manual means for making each 
‘trunk busy, by the operation of a BUSY 
key at the control board. 


(i) To cause messages to be sent to the 
trunks on a rotational basis. 


(L) multiple Address Cirouit 


5.18 The miltiple address circuit is arranged 
to receive mltiple address, group code 
and urgent messages from any director in the 
office on from one to six reperforator-trans- 
mitters associated with its receiving side, 
These machines are used in rotation, All of 
the above types of messages may be received on 
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these machines indiscriminately or, if desired, 
the receivers may be divided into any two 
groups one of which receives only urgent mes- 
sages and the other non-urgent messages. The 
circuit is arranged to read the directing codes 
of the messages one at a time and make connec- 
tions to the outlets required. 


5.19 The over-all multiple address circuit 
consists of four individual circuit units 
which, together with the mitiple address Link 
cireult, comprise the regular mltiple address 
arrangenents of the switching office. One of 
‘these, a level sequence circuit unit, is always 
provided and it determines to which of the 
miltiple address reperforator-transaitter units 
a message will be sent. It consists of two 
Ustype relays and two 209-type selectors. Fron 
one to six level circuit units are also pro- 
vided, depending on the munber of cross-office 
patho and miltiple address reperforator-trans~ 
nitters required, Bach level circuit, unit 
consists of 31 U-type relays, two 275-type 
relays and 2 vacuun tubes, in addition, one 
Airector selector circuit unit is provided to 
attach the director to the outputs of the level 
cireult units one at a tine, This circuit unit 
consists of 2 U-type relays and two 209-type 
selectors, Finally, one director circuit is 
provided to read tho address and make the con 
nections through the miltiple address Link. 
Tt consists of li1 U-type relays, two 275-type 
relays, one 280-type relay, 1 vacuum tube and 
2 crossbar svitehes. 


5.20 The functions of the over-all mitiple 
address circuit are as follows: 


(a) To receive messages from directors on 

the receiving level reperforator-trans- 
mitters in rotation, with the receivers ar- 
ranged either as a Single group or in two 
groups if special urgent message levels are 
required. 


(b) 70 enable each of the receiving levels 

separately to participate with a calling 
director in closing the proper crosspoint 
on the Link. 


(c) To insure that current is neither made 
nor broken by the crosspoint on the 
ink. 


(a) To provide a holding path for each of its 
reperforator elements during an idle coa- 

dition and to release it when a cross-office 

path has been established to the machine. 


(e) To maintain the closure of a crosspoint 

in the Link until the director informs it 
that an end-of-message code has been trans- 
mitted. 
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(£) To provide for making a reperforator- 

‘transmitter appear busy while it is en- 
gaged in receiving a message cross-office and 
‘tus prevent its being seized by another 
director. 


(g) To cause a reperforator-transmitter to 
assume the busy condition when its tape 
supply is low and to alarm the condition. 


(h) To provide a manual means for making its 
reperforator-transmitters appear busy, 
by the operation of a BUSY key. 


(4) To recognize a machine trouble in any of 
the reperforator-transmitters of the re- 
ceiving levels and give an alarm. 


(3) To make connections fron the transmitting 

levels one at a tine to outlets one at a 
tine, in cooperation with the mltiple ad- 
dress Link, the director leaving the trans- 
mitting level as soon as the connections for 
4 message are completed and before transmis 
sion of the message itself takes plac: 


(k) To cause its director to service the 
transmitting levels in rotation, always 
servicing the urgent message group first. 


(2) To determine if the message is an urgent 
message and route it to urgency levels of 
outlets when such levels are provided. 


(m) To read the address-codes at the start of 
each message and to seize outlets repro- 
sented by thon. 


(n) To store and repeat each address code to 
the outlet connected by it. 


(0) To test an outlet to determine if it is 
busy and, if it is busy, to wait until it 
is idle before making a connection to it. 


(p) To connect miltiple address intercept for 

receiving a copy of the message whenever 
an intercept key is operated for a station 
represented by one of the address codes in 
the message. 


(q) To test for abnormal or trouble condi- 
‘tions and to bring in alarms. 


(r) To send unassigned codes to miltiple ad- 
dress intercept, along with a copy of the 
nossage. 


(s) To recognize that the end-of-address code 

of the message has been reached and all. 
‘the outlets required have been seized and 
‘then to transmit the message simltaneously 
‘to all these outlets, 


VY 


(t) To discard the miltiple address and ur- 
gent message codes appearing at the head 
of a multiple address or urgent message, 


(a) To generate and send an office regular 

mitiple address code or an office urgent 
nessige code ahead of any nessage directed to 
a trunk, for the purpose of insuring regular 
multiple adéress or urgent message handling 
at the distant ewitehing office and of in- 
forming the miltiple addres position at that 
office of the source of the message so that 
ie oan determine what further trunking, if 
any, 4a required. To accord the sane treat 
nent to a message involving a group code, 
when an 81D1 system involves more than one 
‘witching office, on the possibility that the 
group code may include stations served by 
nother switehing office, 


(v) To disconnect from an outlet at an end- 
of-message code, 


(w) To provide a means of stopping cross- 
office transmission at any time by the 
operation of a key. 


(x) To provide a means of stopping further 
switching at che completion of a message 
by the operation of a key. 


(x) To provide for creating an end=of~no 
code in response to the operation of 
keys. 


(2) To provide a means of mamally routing 
directly to intercept a message waiting 
to find an idle outle 


QM) Muitiple Address Link Circuit 


5.21 The miltiple address link circuit, com 

prising from one to 10 ten-by-ten cross- 
bar switches, provides a means for connecting 
from any of the six possible mltiple address 
levels to any of the outlets, in cooperation 
with the miltiple address director, The num 
ber of crossbar switches is determined by the 
number of outlets to be reached. The functions 
of the circuit are as follows 


(a) To connect, leads from any miltiple ad- 

dress level to any desired outlet or 
group of outlets under control of the ml- 
tiple address director. 


(b) To enable many such connections to exist 
similtaneously fron different multiple 
address levels. 
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Qi) Group Code Circuit 


5.22 The group code cireuit, in cooperation 

with the mltiple address efreuit, pro- 
‘vides a means of making a mltiple connection 
to a mmber of outlets on a single two-charac= 
ter switching code, The cireult consists of 
common equipment, which is provided regardless 
of the number of group codes used, trunking 
relay equipment and, in addition, individual 
relay equipment for each group code used, The 
comon equipment is furnished in units capable 
of handling four outlets and consists of 10 
U-type relays. The minber of these units pro= 
vided depends'on the total munber of outlets to 
be reached by group codes. The trunking relay 
equipnent, which consists of 15 U-type relays, 
mst be provided when trunks between switching 
offices are used. For each group code used in 
the office an individual efrouit ‘consisting of 
four U-type relays mst be provided, 


5.23 The functions of the group code circuit 
are as follows: 


(a) To respond to the miltiple address cir- 
cuit when a group code is read. 


(b) To test simtaneously all outlets repre 
jented by a given group code. 


(c) To inform the miltiple address ciroutt 
when all outlets contained in a group 
code have bocn seized. 


(4) To get an indication from the miltiple 

address circuit as to whether a group 
code message has been received over a trunk 
and, if so, to avoid trunking it back to the 
office from which it cane, 


(e) To inform the miltiple address eirouit, 

when an 6101 systen involves more than 
one switching office, that the office code 
must be sent ahead of the group code. This 
is necessary to care for the possibility that 
the group code may include stations served by 
another switching office. 


(£) To add the mitiple address intercept to 

a connection if the group code includes 
any station for which an intereept key is 
operated. 


(0) Supplementary Multiple Address Cireuit 


5.2h The supplenentary miltiple address cireuit 
provides a means of handling two, three 
and four-address nessages on the basis of break- 
ing then down at the switching office into two 
Ressages, three messages, or four messages, each 
carrying only one of the address codes. These 
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messages are then automatically switched on a 
single address basis to the proper outlets for 
delivery. The inclusion of a special two- 
character supplenentary multiple address code 
ahead of the address codes themselves, in the 
preparation of the message at the point of 
origin, enables the switching office equipment 
to determine whether the message contains two, 
three or four addresses, A naximn of five 
cross-office paths may be assigned for access 
to this circuit and a maximm of ten reperfora~ 
tor-transmitters may be provided for perforat~ 
the individual messages, thus permitting 
‘the handling at one time of up to five separate 
messages containing a total of ten codes, in 
‘any combinations of messages and codes. ‘The 
eross-office by directors on 
‘a cascade basis, with messages always going to 
the lowest numbered path that is not busy. The 
reperforator-transnitters are used on a rotary 
basis, with the load divided about equally 
among then, A director circuit mst be pro- 
vided with each of the reperforator-transmit~ 
ters to handle the switching of each of the 
resulting single address messages to its proper 
outlet. 


5.25 The supplementary multiple adaress cir- 

cuit consists of a group of comon ap- 
paratus nade up of 20 U-type relays, one B-type 
relay, six 260-type relays, one 209-type selec- 
tor, one vacuum tube and one ten-by-ten cross: 
bar ovitch if three or fewer cross-offico paths 
and six or fewer reperforator-transnitters are 
used, or two ten-by-ten crossbar switches if a 
greater mumber of cross-office patha and reper- 
forator-transmitters are used. For each cross~ 
office path used, equipment consisting of 37 
Ustype relays and two vacuum tubes is provided. 
For each receiver circuit used (for a reperfo- 
rator-transmitter) additional equipment con- 
sisting of six U-type relays and two vacuum 
tubes mst, be provided. 


5.26 The functions of the circuit are as 
follows: 


) To participate with a calling director in 
closing the proper crosspoints on the 
inks 


(b) To insure that current is neither made 
nor broken by the crosspoints on the 
Link, 


(c) To maintain closure of the crosspoint in 

‘the Link until the director informs it 
that an end-of-nessage code has been trans- 
nitted. 


(a) To provide a busy condition which pre~ 
vents any new call from being established 
when no cross-office paths are idle. 
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(e) To provide a mamal means of making each 
cross-office path busy by the operation 
of a BUSY key at the control board. — 


(£) To transfer the test leads to the lowest 
munbered cross-office circuit that is 
idle. 


(g) To ascertain from the director whether 
‘the message is a two, three, or four~ 
address message, 


(h) To seize two, three or four reperforator= 
transmitters as required by the number of 
addresses. 


(4) To prevent code and message transmission 
fron the director until the necessary Y 
reperforator-transmitters have been seized. 


(3) To distribute the codes to the seized 
reperforator-transnitters so that each 
receives only one. 


(k) To transmit the message simltaneously 
‘then to all seized machines, 


(1) To disconnect the seized machines when 
the end-of-message code has been trans- 
mitted to then, 


(®) Marn Cireutt 


5.27 Ono alarm eirouit 19 provided for the 

svitching office, It consists of 1h re- 
lays of the U and ¥ types, three B-type relays, 
one vacuum tube and a tone-bar chine. Ite 
functions are as follows: 


(a) To provide alarns which are comnon to more 
than one circuit or are comnon to the 
switching office. 


(b) To Light a TAPE OUT pilot lamp when a 
‘tape out alarm appears in the office. 


(c) To Light a DIR COM (Director Common) 
alarm lamp to indicate trouble in the mo 
sequence circuit. 


(a) To Light a D-C POWER alarm lamp to indi- 
cate a blown fuse on either the 115-volt 
or kB-volt fuse panel, 


(e) To operate a major PILOT alarm lamp when 
any of the above mentioned alarms ie 


encountered as well as whenever there is a G2 
Director Tie-Up alarm, Machine Trouble alarm, <7 
Line Trouble alarm or Supplenentary Multiple 
Address alarm in the office. 
ro 
ae 


(£) 20 operate the chine at about 60 IP 
whenever an alarm appears in the office, 


(g) To provide a means of silencing the alarm 
chime by the operation of a SUPPRESS key 
at the control board. 


(h) To provide a means of permanently turning 
off the alarm chine by means of a key at 
the control board. 


(4) To provide a means of lighting a lamp and 
operating a buzzer at the testing posi- 

tion for calling the maintenanceman, by the 

operation of a key at the control board. 


Gireuit 


5228 The patching circuit provides the wiring 

‘and equipment for separable plug and cord 
assemblies to enable removing individual cir- 
cuit unite from service and replacing them with 
spare unite. It consists of 50-conductor re- 
ceptacles and plugs. Its functions are as 
follows: 


Pate! 


(a) To provide a means of patching the fol- 
lowing circuits: Incoming Line and 
‘Trunk, Originating Station, Director, Out~ 
going Line and Single Trunk, Transmitte 
Start, Sequence, Local Outlet, Miltiple Ad- 
dress, Group Code, Multi-Channel Trunk and 

Supplenentary Multiple Address. 


(b) To provide means of trunking the individ- 
ual leads from a given eireuit to the 
‘test position for testing purposes. 


§R) Line Jacie and Patching Cord Cireuit 


5.29 This circuit consists of jack and patch- 

ing cord cireuit arrangenants each con- 
sisting of three Jacks, two of which are loop- 
ing Jacks and one of which is a set jack. 
Miscellaneous jacks are also provided. Its 
functions are as follows: 


(a) 70 provide a means of patching inconing 
and outgoing Loops. 


(b) To provide a means of inserting monitor- 
ing and test equipment in the incoming 
and outgoing loops. 


(c) To provide a means of trunking the input 
and output of incoming and outgoing lines 
to the test position, 


(S) Machine Test Cireuit 


5.30 The machine test cirouit provides at 
the switching office maintenance posi- 
tion a means of testing the various types of 
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teletypewriter machines used and of monitoring 
transmission into, out of, or across the offic 
It consists of a test bench, a test cabinet and 
@ machine cabinet which are tised in cooperation 
with a mumber of teletypewriter test machine 
There are also two 255A relays and a polar re~ 
lay test set in the circuit, Its functions are 
as follows: 


(a) To provide for testing all the various 
‘types of teletypewriter machines used in 
the office, 


(b) To provide for testing certain other 

types of standard teletypowriter machines 
such as those used on TWX and pony wire 
service: 


(c) To provide for testing and adjusting 
255A relays. 


(a) To provide monitoring equipment and ar= 

Fangenents to monitor transmission on all 
horizontal (input) and vertical (outlet) 
paths of both the regular and multiple ad- 
dress links, 


(e) To provide monitoring arrangenents for 
all inputs and outputs of the switching 
office itself, 


(£) To cooperate with the unit test circuit 
for circuit testing. 


(2) Unit Test Cireuit 


5.31 The unit test cirouit provides a means of 

testing all relay circuit unite in the 
switching office except the alarm cireuit with 
out interfering with the normal operation of 
the office. It consists of a cabinet of equip= 
nent containing lamps, keys and patching ar- 
rangenents and 72 U-type relays, two 260-type 
relays, three B-type relays and one S-type 
relay. Its functions are as follows: 


(a) To provide a means of testing all of the 
relay circuit units in the switching of- 
fice except the alarm circuit, 


(b) To test these circuits when they are 
patched out of use without interfering 
with normal switching office operation. 


(e) To test these cireuite independently, on 
an individual cirewit basis, by means of 
keys and lamps, 


(a) To cooperate with the machine test cir- 
cuit when making tests. 
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6. SWITCHING OFFICE POWER SUPPLY 


6.01 A power plant operating from a primary 
Power source of "Wye" connected 120/208- 

| volt, 3-phase, i-wire, regulated 60 cycle ac 

is provided for each switching office. This 
Plant distributes a-c power to the teletype- 
weiter machines and generates both \B-volt d-c 
and 130-volt d-c power for relay circuit opera- 
‘tion and transmission purposes. 


(A) 4-6 Power _Arrangenents 


6.02 A-0 Distribution: The primary power is 

connecter fe power plant at an acc 
@istribution cabinet. This cabinet is siniler 
to the other equipment cabinets in the office 
and contains fusing, a starting contactor, an 
On and Off switch and 9 distribution switches. 
These distribution switches are individually 
fused and five are assigned for test position 
control while the remaining lil are for con- 
trolling the teletypewriter machines used in 
the office. A-c is provided from this cabinet 
to the kB-volt and 130-volt d-c plants, The 
five switches for the test position and the a-c 
@istribution to the d-o plants are not under 
control of the On and Off switch or the con- 
‘tector. The contactor automatically releases 
on a no-voltage condition and is under control 
of the On and Off svitch, 


6.03 Each of the distribution svitches is 

capable of controlling the power to one 
machine cabinet, to one originating station or 
to not more than four teletypewriter motors. 
Because of the high starting current required 
yynchronous notors of the teletypexriter 
18 the full starting load for the office 

Therefore, 

after the office has been shut down or after a 
Powor failure has released the contactor, the 
individual distribution switches should be 
operated to OFF, and after power has again been 
‘turned on by the contactor, these switches 
should be individually operated to ON. 


6.04 Supplementary A-C Distribution: For 
Sarge offices roquiring nore distribution 
svitehos than are available in the initial dis- 
tribution cabinet a supplenentary a-c distribu 
ton cabinet. is provided. This supplementary 
cabinet contains eight distribution switches 
for test or other purposes and 52 for control- 
Ling teletypewsiter apparatus. A contactor 
‘similar to the one in the initial cabinet is 
also provided and supplies power to the 52 
switches. This contactor 1s under control of 
the On and Off switch in the initial cabinet. 


6.05 Power Factor Correction: when large 


ers letypewriter synchronous 
motors are operated on a single power source, 
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power factor correction is required. In the 
8101 system this correction was supplied as 
comon equipment and vas always present rogard- 
ess of the mumber of motors turned on, In the 
B1ML systen power factor correction is provided 
with each machine cabinet in the office as part 
of the cabinet equipment. The correction thus 
Provided is sufficient to take care of the 
other motors in the office, such as those on 
originating stations, intercept machines, local 
outlet machines and receiving only machines, 
for which power factor correction equipnent is 
not specifically provided. This treatment of 
power factor correction eliminates the danger 
of overcorrection because the proper anount is 
applied as the machines are turned on, 


(2) ub-Vo1t_D-c Plant 


6.06 This plant provides \8-volt d-o power for 
the operation of the relay circuits, 
crossbar switches, machine magnets, etc., of 
the switching office. It has a capacity of 
fron 5 to 100 amperes at its normal voltage 
Limits of 7 to 51 volts and it consists of 
2h~cell battery Floated by 30-anpere regulated 
netallic rectifiers. This plant is fully autow 
matic; it ewitehes rectifiers in and out with 
the load. From one to five 30-anpere charging 
rectifiers may be provided a3 required. In 
General enough rectifiers should be provided so 
that one can be employed as a spare for use in 
case of the failure of an operating rectifie 
or for purposes of recharging the battery after 
an a-c power failure, The maximin of five 
rectifiers, plus the necessary control and dis- 
tribution equipment, requires three cabinets 
for mounting purposes. These cabinets are the 
sane as the equipment cabinets used for mount~ 
ing the relay equipment in the switching office. 
‘The initial cabinet contains comon plant con- 
trol, distribution and control fuses and ono 
rectifier. The other two cabinets may contain 
either one or two rectifiers, as required, each 
with its associated relay control equipment. 


6.07 The batteries for the \-volt d-e plant 

will be mounted on standard open-type 
battery stands according to arrangenents speci- 
fied on a job basis. 


(0) 130-Volt_D-¢ Plant 


6.08 This plant provides 123-volt d-c power 
for the operation of relays and vacuum 
tubes and for trensmission purposes at the 
switching office. It has a capacity of from 
0.5 to 20 amperes at its normal voltage linits 
of 121.5 to 12k.5 volts at the load fuse panel 
and it ‘consists of a 6l-cell battery floated 
by means of B-anpere regulated tube rectifiers. 
The plant is designed to supply power at 
131 +1 volts at the battery, and counter cells 


) 


are provided to maintain the normal load voltage 
at 123 volts. From one to four rectifiers, 
which are automatically switched in and out 
with the load, may be provided as required. As 
in the case of the \8-volt d-c plant, enough 
rectifiers should be provided so that one can 
‘De employed as a spare for use in case of the 
failure of an operating rectifier or for pur- 
poses of recharging the battery after an ac 
Power failure, The maximm of four rectifiers, 
Plus the necessary control and distribution 
equipment, requires two cabinets for mounting 
purposes. These cabinets are the same as the 
equipment cabinets used for mounting the relay 
equipnent in the switching office. The initial 
cabinet, mounts common control equipment, dis- 
‘tribution fuses and two rectifiers. The second 
cabinet mounts either one or two additional 
rectifiers, as required, with their associated 
control. equipment. 


6.09 ‘The batteries for the 130-volt d-c plant 
will be mounted on standard open-type 

battery stands according to arrangements speci- 

fied on a Job basis, 

‘Te SWITCHING OFFICE EQUIPMENT ARRANGEMENTS 

7.0L In the design of the switching office 
‘equipment and its arrangements, consider- 

ation was given to the following factors: 


(a) Appearance 


(b) Adaptability to various sizes of office. 
(c) Provision for growth. 
(a) Simplified installation, 


(e) Capability of being mamfactured and 
stocked in units. 


7,02 In order to meet these objectives the 
relay switching equipment, the powor 
plant and the testing circuits are mounted in 
fully enclosed steel cabinets 7 tall and fin- 
ished in a gray-green wrinkle enamel. The 
‘teletypewriter apparatus is mounted in steel 
cabinets or on stool tables similarly finished 
(Figs. 8, 9 and 12) and a control board 
(Pigs. 13 and 1)) which harmonizes in appear- 
ance with the apparatus cabinets is also pro- 
vided. ‘The packaging of the equipment thus in 
cabinets mikes it possible to provide it in 
the proper quantities needed for the different 
sizes of switching offices encountered and to 
arrange it in the most suitable layout for the 
space in which it is to be installed. A typi- 
cal switching office layout is shown inFig. 15. 
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7.03 Certain of the relay eabinets may be con- 

sidered as common eqnipment which mst 
always be provided regardless of the size of 
the office being installed. Other equipment 
cabinets are provided in the quantities re- 
quired to fit the particular office. Details 
as to the make-up of these cabinets are given 
4n the paragraphs that follow. 


(A) Fuse and Loop Cabinet 


7.04 This cabinet is one of those that may be 

considered as a common equipment cabinet, 
for at least one is always required for each 
installation, The cabinet contains the fol- 
lowing: 


(a) Mountings for 180 fuses for +130-volt 
distribution, 


(b) Mountings for 240 fuses for -8-volt 
distribution, 


(c) Sixty sets of jacks for patching pur- 
poses, each set consisting of two looping 
and one set jacks 


(a) Sixty miscellaneous jacks for patching 
and trunking purposes. 


(e) The alarm circuit for the switching 
office, 


(£) Space for 30 resistance wave shaping 
networks. 


(g) Space for 30 inductive wave shaping 
networks. 


7.05 For large switching offices more than one 

of these cabinets may be required in 
order to provide more fuses and loop board 
Positions. when a second cabinet is required 
it can be obtained without the alarm circuit, 
and the extra space may be used for mounting 
miscellaneous equipment. 


(8) Sequence Cabinet 


7,06 One sequence cabinet is required per 

switching office regardless of its size. 
‘The circuit units supplied in the cabinet, 
however, are provided on the basis of the mm 
ber required. This cabinet contains the fol- 
owing: 


(a) Final code point cross-connection field 
for regular director code assignments. 


(b) A sequence control relay unit that con- 
tains both the regular and spare common 
equipment of the sequence circuit. 
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(c) From two to seven sequence circuit units. 

Each of these units is capable of han- 
dling ten directors and is patehable as a 
unit. One spare unit of ten should always be 
provided; thus, the full number provides for 
60 directors and includes the spare unit. 


(a) A patching unit that provides the facili- 
ties for patching in the spare relay 
units in place of the operating units. 


© wt_and Director Final Code 


7.07 ‘wo types of cabinet are used to house 
the director circuits since these cir~ 

cuits are provided in two parts to simplify 
installation and reduce the anount of cabling 
required. One of these parts is the director 
unit itself and from one to six such units can 
be provided in a cabinet, The other part con- 

sts of the 20 final code relays required per 
director and these are provided in units of 
six, capable of handling six directors each. 
‘Three of these final code relay units can be 
mounted in a cabinet making a full cabinet 
capable of handling 18 directors. 


7.08 These two types of cabinets and their 
circuit units are provided as required 
for the size of office being installed, 


(D) Link Switeh Cabinet 


7.09 ‘The link switch cabinet provides mounting 

arrangements for the crossbar switches 
comprising the regular link of the switching 
office. Each cabinet can mount 6 ten-by-ten 
crossbar switches and a total of ten cabinets 
mounting 60 switches are required for the maxi- 
min size office. The cabinets are available 
equipped with either six switches or four 
switches as required. ‘Two additional switches 
may be ordered to add to the four switch 
cabinet if required for growth. Local wiring 
is provided in each cabinet so that it repre- 
sents 30 horizontals and 20 verticals of the 
Link. 


(2) originating Station Cabinet 


7.10 The originating station cabinet is capa- 

ble of housing up to ten originating 
station circuits. Space not used for these 
circuits may be used for mounting miscellaneous 
‘equipment, when required. 


(F) Incoming Line Cabinet 


7,11 The incoming line cabinet is capable of 

housing eight incoming line or incoming 
‘trunk units. No local cabling is provided in 
‘this cabinet. 
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(G) Outgoing Line Cabinets 


7.12 Two types of outgoing line cabinets are 
Provided for the switching office. One 

‘type mounts four outgoing line relay units for 
the regular outgoing line levels one and two. 

‘The other mounts ten outgoing line relay units 
for urgent level three. These cabinets may be 
Provided in any combination as required by the 
size of the office. Wo local cabling is pro 

vided in them, 


H) Transmitter Start Cabinet 


7.13 The transmitter start cabinet is capable 

of mounting five transmitter start relay 
units, As many of these cabinets and units as 
required may be ordered, No local cabling is 
provided in this cabinet. 


(2) tocal Outlet Cabinets 


7.1h Two types of local outlet cabinets are 

provided, an originating local. outlet 
cabinet and a Supplenentary local outlet. cabi- 
net. The originating local outlet cabinet, con 
tains a relay unit which provides common cir~ 
cuit unit equipment for five local outlet or 
intercept circuits, and, in addition, the cabi- 
net contains five individual circuit’ relay 
units, each of which provides for one local 
outlet station or intercept machine, and either 
one or two distributing frane units. The dis- 
‘tributing frame units provide a cross-connec- 
tion field for easy installation and change of 
‘the local outlet arrangements and each frane 
includes cross-connection facilities for ten 
local outlet sequence or common circuits and 
20 local outlet individual circuits, 


7.15 The supplementary local outlet cabinet 

can mount another relay unit of five 
comon circuits, and also ten individual cir 
cuit relay units, thus providing the necessary 
relay equipment for up to five more local out~ 
let or intercept cirouits and up to ten local. 
outlet or intercept machines. If required, the 
tenth individual cireuit relay unit may be 
omitted and one or two local outlet loop re~ 
peater units, each comprising three loop re- 
Peaters, substituted for it. 


(J) muti-channel Trunk Cabinet, 


7.16 The milti-channel trunk circuit is pro- 

‘vided as two relay units. Four common 
circuits comprise one unit and each second unit 
provides for an individual trunk, The miti- 
channel trunk cabinet can accommodate one of 
‘the comon units and ten of the individual 
units. 


re 


Q) 
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(K) Multiple Address Cabinets 


7.17 The mitiple address arrangements mount 

in three types of cabinets. A maxim of 
four cabinets will mount the maximum size mil- 
‘tiple address arrangements for the maximm size 
office. 


7.18 One of these, known as the miltiple ad- 

dress level cabinet, mounts five mlti- 
ple address level circuits. Pour of these 
cireuits are for operation and the fifth is a 
spare. Patching arrangenents for these cir- 
cuits are also provided in this cabinet. This 
cabinet mist always be provided. 


7.19 A second cabinet, which is always pro- 
vided, known as the mltiple addre: 
director cabinet, houses the following: 


(a) A regular and a spare mitiple address 
level sequence cirouit. 


(b) Two multiple address level circuits. 

These are optional and bring up to seven 
the total mnber of these eireuits provided 
for the maximin size miltiple address posi~ 
ton (six working and one spare). 


(c) A regular and a spare director selector 
circuit. 


(a) A regular and a spare miltiple address 
director cireuit. 


(e) Patching arrangements for these cireuits. 


7.20 The third type of cabinet required for 

‘the miltiple address arrangements is 
known as the miltiple address link switch 
cabinet. One or two of these cabinets are 
provided depending on the size of the office. 
‘The first of them, which mst always be pro- 
vided, contains two crossbar switches that are 
used as first and second fan circuits, four 
crossbar switches that supply LO verticals of 
the miltiple address link and a cross-comec- 
‘tion field for the multiple address director 
code assignments, When a second miltiple ad~ 
dress link switch cabinet is used it mounts up 
to six crossbar switches which provide the 
remaining 60 verticals required for the maximm 
size office. 


(L) Group Code Cabinets 


7-21 wo types of group code cabinets are pro- 

vided, an originating group code cabinet, 
which mst always be provided when group codes 
are used, and a supplenentary group code 
cabinet, which is used when more than eight 
group codes are desired, 
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7.22 The originating group code cabinet mounts 
‘the following: 


(a) Regular and spare group code trunk relay 
units. 


(b) Up to 11 regular and one spare group code 
outlet relay units, each of which can 
handle four outlets, thereby providing for a 

naximun of hl outlets, 


(c) One group code relay unit, which will 
provide for eight group codes and a spare. 


(a) Three patching units to patch the above 
relay units. 


7423 The supplementary group code cabinet, a 
mumber of which can be provided depending 
on the munber of group codes required, mounts 
three group code relay units, each providing 
for eight group codes and a spare, and patching 
arrangenents for these units. Each of these 
cabinets therefore provides for a total of 
2h group codes. 


QO Patching Cabinet 


7424 The patching cabinet is similar to the 
cabinets used to mount the relay equip- 
ment except that it is somewhat wider and has 
double front and rear doors, This cabinet 
yach of which con 
and recep= 
Patching cabinets are used to 
supply patching facilities for the following: 


(a) Incoming Line or Trunk Cirouits, 
(b) Director Cireuits. 


(c) Transmitter Start Circuits, 


(4) Outgoing Line or Single Outgoing Trunk, 
Circuits, « 


(e) Local Outlet Circuits, 
(f) Multi-Channel Trunk Circuits. 
(g) Originating Station Cireuits. 


N) Testing Arrangenents 


25 The testing arrangements for the switch= 
ing center mst always be provided, 
‘These arrangements consist of the following: 


(a) A test bench for making machine tests. 

This ‘bench has to testing positions each 
equipped to make tests of the various types 
of teletypewriter apparatus. 
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(b) A machine test cabinet which is similar 
to the cabinets used for mounting the 
relay equipment except that it has no front 
door, This cabinet mounts @ monitoring jack 
Panel for monitoring cross-office paths, a 
Jack field for setting up tests, a 1h-type 
monitoring teletypewriter, a relay test panel 
for testing and adjusting 255A relays, and 
miscellaneous fuses, resistances and relays. 


(c) A unit test cabinet which mounts the 
testing arrangements for the circuit 
tests, This cabinet is also sinilar to the 
relay equipment cabinets except that it has 

no front door. 


(a) A 100-type apparatus cabinet which mounts 
two reperforator-transmitters for test 
Purposes. 


(e) One or two 15-type monitoring teletype- 
writers for general monitoring purposes. 


(f) Miscellaneous testing apparatus such as 
1A teletypewriter test ‘transmitter- 
distributors, a vacuum tube test set, etc. 


0) Ay 
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7.26 The reperforator-transmitters are housed 

in 100-type apparatus cabinets (Pigs. 8 
and 9). The design of these cabinets is such 
‘that they can be installed in a row without 
space between them, and end sections are pro- 
‘vided for each row to give a finished appear- 
ance. A cable turning section, which has the 
‘appearance of a narrow cabinet, is generally 
used in each cabinet line-up to bring cables 
into the line-up fron overhead racks, inter- 
cabinet cabling being laid in space provided 
within the cabinets, Each cabinet is divided 
Anto three compartments and equipped with 
front and rear doors for access to them. Ven- 
‘tiilating arrangements with air filters cool the 
machinery and keep out dirt, and soundproofing 
material and resilient mounting arrangements 
minimize noise. The front doors of the various 
compartments are arranged with windows through 
which the operation of the equipment can be 
observed, and fluorescent lighting is provided 
to light the compartments, Power factor cor- 
rection equipment for the machines is also 
contained in these cabinets. 


7.27 The functions and arrangements of the 
compartments are as follows: 


(a) The top compartment houses one reperfora- 

tor-transmitter and two tape reels for 
‘the supply of perforator tape. A key and 
‘lamp panel for this machine is also located 
here. 


(b) The middle compartment is also arranged 
to house one reperforator-transnitter 
and its key and lamp panel, In addition, it 

contains a tape chute with a motor-driven 
belt to carry the tape that accumilates be- 
tween the reperforator and the transmitter 
portions of the top compartment machine into 
the tape storage bin in the bottom compart 
nent. 


(c) The bottom compartment houses a removable, 
‘two-compartment tape storage bin for 
separate storage of the tape accumating 
between the reperforator and transmitter 
portions of the two machines in the compart- 
ments above. The walls of the bin are trans- 
parent to permit observation of the tape, and 
the partition separating the two compartments 
is transparent and colored to provide a means 
for distinguishing between the tape from the 
‘two machines. The storage capacity of each 
bin compartment is approxinately 75 feet of 
tape, corresponding to about 1500 words. 
‘The bottom compartment of the cabinet also 
houses a double-reel, motor-driven tape 
winder, each reel of which winds the tape 
from one of the machines after it has been 
transmitted. The reels are removable for 
disposing of the wound tape and each will 
accommodate approximately 1000 feet of tape. 


P) Control Board and Supplemer Control, 


7.28 The control board (Figs. 13 and 1h). is 

Provided in sections each of which can 
mount five control panels. One common section 
is always provided. This section contains an 
alarm and intercept panel which mounts the 
‘common alarm lamps and keys, the originating 
station director tie-up lamps and the intercept 
lamps. Control panels for the regular and 
supplementary miltiple address arrangements, 
‘the trunks, and the local outlets are also 
contained in the comon section. Besides the 
common section, line sections each containing 
five control panels are provided. These panels 
are line control panels and may be milti-sta- 
tion line panels, each handling one line, or 
single station line panels, each capable of 
handling four single station lines. Blank 
panels may be used for spaces where neither of 
the above types is required. The control board 
is designed to mount either in line with the 
apparatus cabinets or by itself. Certain ad- 
ditional control arrangements are provided in 
‘the form of key and lamp panels at the appa- 
ratus cabinets and at the teletypeyriter tables 
rather than in the control board. These are 
‘illustrated in Figs. 10 and 11. 
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(Q) Bquipment Dimensions 


1,29 The sizes of the various switching office equipment units are listed in the following table, 


- which also indicates the recomended minim aisle space at the front andrear of these unite? 
Recomended Minimn 
Size Aisle Space 
Unit, Height width Depth Front Rear 
ae Test Cabinets and all Relay 
Cabinets io 26-afu" a" 3 3” 
Patehing Cabinets ™ 33-3/y" am 2 co 
Test. Bench 3un ™ Brno" 3 None 
(Working Surface) 
Apparatus Cabinets sun 25-7/16" 2-5/8" ys 
Y 
Cable Turning Section (To 
bring overhead cable into 
apparatus cabinets) she 10-5/8"  22m5/8" uw 3” 
End Panels (Used on each end 
of apparatus cabinet Line-up) sun 2" 22-5/8" - - 
L5=Type Table hel /y 1-1/2" aye ws ce 
Lag-type Table 26-1/8" ase 23 ue 2 
Control Board Section s1-2/2" ase 2kn5/8" ue 2 
ay Control Board End Panels she 2a1/en 2205/8" . - 
R) Floor Loads 
7,30 Estinated weights of equipment for use in determining floor loads are listed in the follow 
ing table: 
Unit Weight - Lbs. 
Apparatus Cabinet (fully equipped) hoo 
‘Typing Reperforator and 115~Type Table 6 
15RO Teletypewriter and 115-Type Table 150 
Originating Station No. 19 Teletypewriter 300 
Control Board = Per Section 250 
reg Cabinets of Relay, Test and Patching Equipment 650 
: 1ISV Rectifier Cabinet (2 rectifiers) a0 
ABV Rectifier Cabinet 770 
; Power Service Cabinet suo 
Auxiliary Power Service Cabinet 40 
Test Bench (with machines) 500 
Y 7.31 The weight of the battery racks depends on the type of battery cells used, which is deter- 
mined on a job basis. 
Y 
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Fig. 10 - Apparatus Cabinet Key and Lamp Panels 
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Pig. 11 - Teletypewriter Table Key and Lamp Panels 
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